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ABSTRACT 

This monograph describes a study of eittxepreneiarship 
ia new technoicoically-based firms. The work is based on empirical 
data gathered primarily in interviews with individuals who ^formed 
such enterprises. Most of the research was conducted in one of the 
nation's centers of technological entrepreneurship, the san Francisco 
Peninsula area around Palo Alto, California. Focus is on the founding 
of new technologically-based firms. Such new companies are rare, and 
the study examines the factors that create an environment in which an 
entrepreneur may take the step of starting his own firm. Spin-offs 
from established organizations app«ar to function as incubators to a 
^ great extent. .One of the most important factors is the development of 
markets and technologies on which the area's industry is based. iBut 
the" individual entrepreneur, his background and characteristics, is 
the paramount influence. The monograph concludes with implications 
for established firms, implications for prospective entrepreneurs, 
and implications for regional economic development of factors 
favorable to technical entrepreneurship>. (MF) 
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PREFACE 

■rt is indeed a great pleasure for The Center for Venture Manage- 
ment to publish and make available this study and thus add to the 
growing litqfature on technical entrepreneurship. It is only when 
we understand the wpil-sprihgs of enterprise will we, as a Nation 
fully understiahd tpe essence of free enterprise. At its coreff ree 
enterprise relies on the liiotiyas arid actions ofia single individual 
or small group^of individuals acting in^concert to bring about the 
formation of a new firm. Jhis study delves intb the background . 
and work experiences of a group of highly trained pprsons who 
•then went about the business of forming a new, hrgh-technology 
f, enterprise.. 

We take this opportunity to tharik Dr^ Cooper for his efforts jn 
completing this study, wl^ich was the f irst major research activity 
undertaken by the newly formecl Canter for Venture Management. 
And we hope that this stiidy wili be read and used by scholars of 
enterprise and induce thgm tod, to undertake further research 
into this fascinatirig-fielo^ 






John L. Komives 
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CHAPTER I 
introduction 

' In certain parts of our country, such as Boston, Palo Alto, and Los 
Angeles, large numbers of new, ipchnologically-based firms have 
come into»being in recent years. Bustness Week calls these firms 
"Xeroids" (Xerox plus Polaroid). Investors search Jor future 
"Xecoids," while regional development commissions dream of • 
creating local versions of Boston's Route #128. 

Many of these firms have been responsible for significant techno- 
logical innovations. For Instance, consider three 9ompahies formed 
in 1957: Digital Equipment, Raychem Corporation, and Fairchild 
Semi-conductor (a division of Fairchild Camera and Instrument). 
Digital Equipment pioneered in developing small computers; 
Raychem played a ieading role in the development of irradiated - 
plastics;.FaircHild was a leader in the then infant semiconductor 
industry. By1969, the sales ofthese firms were $87 million, $45 
million, and $150 millioh respectively. The remarkable records 
of thfese three firms are by no meani:typical;.ma^^ niew 
cpmpahies.have enjoyed only mpdestsuccess d 
faiiure..Nevertheless, new,iechn6[dgic^ firms (tvfTBF'i), 

considered as a group, have had a significant economic and tech- 
nological impact. They complement oUn existing industry by con- 
stituting hundreds of additional centers of innovation and ini- / 
tiative, searching for opportunities to match developing techno- 
logies and market needs. In fact, the "Panel on Invention and 
Innovation," convened by the Secretary of Cbmhierce and made 
up principally of representatives of large firms, concluded: 

"Independent inventors and small firms are responsible for an 
important part of our inventive process, a larger percentage than 
their relatively small invesimenf in R & D would suggest, 

Some individualengineers and technical managers funcjtion ef- 
fectively in the large company ehvjrbhrnent; others.do hot. When ^ 
new and small firms exist, there are alternatives for career ful- 
fillment, and individuals can seek but those environments where 
^hey will be mostiulfilled and productive. 

From the standpoint of regionaheconomic development, NTBPs 
are often viewed as highly desirable. They'make'pleasant neigh- 
bors, producing^relatively little noise and poilutibn. They often 
emplay substantiatp^ paid scientists and en- 

gineers/Sincf^^^^ 

sipnafertipjoyees are lik^ committed to the commu- 

nity, thinking in terms of a lifetime involvement, rather than a 
two-year stay before the next move.; 

It is unNkely that any sihgiac^ 
always be right m/'bett^^ 

Ho\yever, a region whose groWth:and stability a^ many 
indepiandehtcenters of ^ecisibnt;rhaki^^^^^^^ ablate 
respond flexibly in a rapicJly changing ehvirpnment. In relation 

1 , ^ . * 
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to this, a Stanford Research Institute study of the development 
of "research complexes" concluded: 

*'AII of the evidence in this series of studies suggests that attract- 
* ing corporation divisions does not provide the most effective or 
desirable path to development. On the contrary, establishment of 
a number of small and medium size technical companies is the 
most effective way to provide for the development of a complex, 

In their efforts to, develop technologically-based industry, com- 
munities have often competed to attract branch laboratories or 
plants of national firms. In many instances, the efforts have met 
with frustration and the industrial parks are still empty. Some- 
times a single large defense contractor has been attracted, but 
subsequent heavy community dependence upon the fluctuating 
fortunes of a dominant firm hafs proved to be a mixed blessing. 

In contrast to all of the effort to attract firms from elsewhere, re- 
latively little attention has been devoted to encouraging the birth 
and growth of new local firms. In part, this may be due to lack of 
understanding about how new firms are* brought ;forth and 
nurtured. " ' ;^ 

The importance of new, technologically-based firmssuggeststhat 
we need to learn more about how they^pome into being. This study 
is concerned with adding to our undei^standihg about the birth of 
these firms. It develops a basis of factual data and a conceptual 
framework for understanding technical entrepreneurship. A 
number of major questions relating to entrepreneurship are 
considered: 



1. , What are the factors bearing upon the birth of NTBFs? 

2. To what extent do entrepreneurs move to other geo- 
graphical areas when founding th.eir firms? 

3. To what extent are NTBFs /elated in terms of techno- 
logy and markets to the established organizations 
which the founders leave? 

4. What motivates the founders? 

5. In what ways do the established firms in an area in- 
' fjuence entrepreneurship? 

6. In an area of active entrepreneurship what are the ' 
spin70ff rates from established organizations? Are 

• there subsl:.ntial variations? 

7. Do average spin-off rates vary by type or size of estab- 
lished organization? 

8. What factors bear upon differences in regional rates 
of technical entrepreneurship? 

9. How does past entrepreneurship influence future en- 
trepreneurship? 

10. What are the roles of local sources of venture capital, 

2 

*K Draheim.R Howell, and A ShapOf Tho Dcvetopment of a Potential R & 0 Compfoy, MenloPark. Caiifoynia: 
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of universities, and of living conditions in mfluencing 
entrepreneurship? 

11. In an entrepreneurially active area, what are the 

annual birth-rates of new firms? What are the survival 
rates of these firms? 

These questions have implications for many groups, including 
executives of the Established organizations from which entrepre- 
neurs spin off, engineers or.technical managers who envisage 
becoming entrepreneurs some day, and those concerned with re- 
gional economic development. 

A word of warning. This is not a definitive and exhaustive study 
. of all of the complex processes influencing technical entrepre- 
neurship. This research is of limited scope, concentrating on 
certain aspects of the total process. It is an introductory study; 
most of the questions considered here have not been the subject 
of much previous research. Within these limitations, the objective 
here is to add to our understanding of entrepreneurship jn general 
and technicai entrepreneurship in particular. 
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CHAPTER II 

Definitions Used And The ^4jature of The Research 



What is a new, technologically-based firm? It is not easy to say 
when a firm comes into being, nor is it always easy to determine 
whether a particular company is "new." In an area of active en- 
trepreneurship. there are companies and dreams of companies in 
many different stages of development. Some would-be entrepre- 
neurs have developed plans to.varying degrees of completeness, 
whi^ continuing with their present jobs. Ofhers. on a part-time 
basis, are designing products in their garages or doing consulting. 
Some have left their previous jobs and are devoting all of their 
time to trying to get new firms started. One v/ill hegr that "John 
Jones has quit Fatrchild and is trying to raise capital for a new 
firm." Sometimes the company will "surface" a few vyeeks later 
with a newspaper announcement describing the founding gro> ;p 
and the initial business ad Jress. Ihother instances, never publi- 
. cized at the time, the aspiring founder meets with frustration and 
begins consulting or takes another job to support his family. 

A hard-.to-classify situation, for example, wa^ a new semiconductor 
firm which virtually failed with its initial founciersi New man- 
agers (or entrepreneurs?) came pn the scend,. bringing with them 
additional capital. Building upor the shell of what they found, 
they succeeded in getting the company off the ground. Under such 
' circumstances, when was the company foun'cjed. or is one talking 
about the founding of two different firms? 

Who are the foundei^s of a new firm? In many/instances, one or 
more men clearly occupy this role. In other situations, deciding 
who areihe founders is difficult because key men make varying 
degrees of commitment or join the new firm at different stages 
of its development. For instance, one part-time business became 
a full-time venture with considerable promise after an outside in- 
vestor gave not only funds, but also advice, encouragement, and 
assistance in raising money from others: yet. he limited his own 
involvement to a part-time commitment. Some founding groups 
will describe themselves as made up of "early founders" and "late 
founders." In one new firm, the "early fopnder" made a full-time 
commitment in April, concentrating oVi,^roduct development; he 
was joined in October by the "late founder." whose major contri- 
butions,were to be in management and/marketing. 

The variety of situations described at^'jSve demonstrates that defi- 
nitions in this field must be somewh^i arbitrary, and thatsome 
firms defy neat classification. / 

In this study, when a member of top management (usually the 
president) of the new firm was contacted, he was asked* whom he 
considered to be the founders. If ttie men named had made a full- 
time commitment, they were counted as founders. 

In regard to firms studied, this research concentrates solely upon 
businesses which had reached a.stage of development in which 




the full-time efforts of the founders were required, no "part-time*' 
ventures were studied. The date-oMounding was defined as the 
time when at least one manager or scientist began to devote full- 
time to the business. If the prospective founder was initially unsuc- 
cessful in raising capital or putting together an entrepreneurial 
group and then intermittently pursued such efforts while consulting, 
the date-of-founding was counted as that time when a viable firm 
was finally launched. In the case of a business v/hich was substan- 
tially boosted or revived by a second wave of founders, it was rather 
arbitrarily decided to count it as only one firm, with the focus being 
upon the **first" set of founders and the "first" founding date. 

A technologically-based firm is defined as a company which empha- 
sizes research and development or which'places major emphasis on 
exploiting new technical knowledge-. The typical firm studied had a 
"product" which was technical hardware or technical studies Ex- 
plicitly excfuded from the study were firms offering only manage- 
ment consulting, computer software, or wholesaling and selling 
services. Also omitted were "sponsored spin-offs " in which a parent 
firm voluntarily established and held stock In a newly formed com- 
panv^, intended to perform some of the business of the sponsoring 
firm.^ 

THE RESEARCH 

The research was conducted primarily In one of the nation's centers 
of technical entrepreneurship - the San Francisco Peninsula area 
around Palo Alto, California. The bounc^aries of the region studied 
are indicated on the map in Exhibit 11-1 . The study concentrated 
upon companies fpunded during th^ decade of the 1 960's, specifi- 
cally those founded betv/een January 1, 1960, and July 1, 1969. 
Because of the industrial make-up of the Palo Alio area, these were 
principally firms operating in or associated with the electronics 
industry. 

The first phase of the research involved intensive structured inter- 
views v^ith 30 entrepreneurs. The typical interview lasted about two 
hours and focused upon the events and decisions associated with the 
founding of the firm. 

In the second phase, an attempt was made to gather summary data, 
chiefly through telephone intei views, relating to the founding of all 
of the NTBF's started on the San Francisco Peninsula since 1950. In 
total, data were gathered on the founding of about 220 additional 
new firms, bringing the total studied to approximately 250; this in- 
cluded a number of companies no longer in existence. As nearly as 
can be determined, these data represent most of the companies of 
this type started in the area since 1960, and may be regarded as a 

census of the population. ' ' 
* 

A third step involved .interviews with executives from established 
organizations. Data were gathered about spin-offs from their firms 
and about internal factors which may have encouraged ordiscour- 
aged entrepreneurship. The focus was upon those major organiza- 
tions from which many entrepreneurs have come, or upon unique 
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GEOGRAPHICAL AREA STUDIED 
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New firms studied were within the 
region bounded by dcftted line 
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types of organizations such as universilies and non -profit research 
organizations. 

The companies studied do not represent a statistical sampie of the 
population of NTBPs;.they do represent an attempted census of the 
total population of these firms. When the research was started, the 
population of new firms which had been founded during the 1960's 
was not known, although there were koowledgeable observers 
who knew of many foundings. One product of this research is 
the development of a list of firms v/hich were started - an item- 
ization of the members of the population. Mmy of the companies 
studied no longer exist as independent firms, having since been 
discontinued or merged. 

The Initial approach to identifying NTBF's was to rely upon three 
sourises: present and past membership o.f the Western Electronic 
Manufacturers Association, announcfements in the business sec- 
tion of The Palo Alto Tim es, and present and past listings in the 
yellow f)ages of the telephone directories of the \farious cities In 
thgjregrbn. These data were culled to eliminate firms founded 
before 1960, divisions of existing firms, or other companies riot 
meeting the criteria described abovfe. In most Instances, a senior 
executive of the firm was contacted, either through telephone or 
personal Intervlev/. After information was gathired about the 
founding of that firm, the executive was then asked about spin- 
offs from his company or about spin-offs from the company for 
which he hji^d previously worked. Th,e process was continued, with 
each newfirrh mentioned being Investigated, and with each new 
executive cohtacted'being asked about other spin-offs. In some 
Instances with firms lon"g discontinueb, it was possible to obtain 
only partial information, such as name of firm and probable 
dateof foundfiig. 

To idfentify every new firm founded during the decacfe of the 
iSSO'sIs probably art impossible task. The firms most likely to 
have been overlooked are those v;hlch>«ere never very visible 
or successful. Possibly, they existed for only a short time, with the 
founders never arranging for any publicity or involvement vAth a 
trade association. Some data were gathered on a total of 13 
"mystery firms" which were known to have existed and which 
v/ere probably rnembers of the populaiion being studed; however, 
beyond that, nothing is known about them. They remain "mystery 
f irms.V In addition, some firms which were founded in the last fev/ 
weeks of the 9% year period under study probably were omitted 
because they had not yet become "visible" as of July 1 . 1969. 
the cut-off date for the study. It might be added that all of the 
entrepreneurs contacted did cooperate to a marked degree; only in 
one company did the entrepreneur refuse to give any information. 

CONCLUSION 

In many parts of the country. when an engineer or technical man- 
ager quits his job, he then goes to work for andttfer established 
organization. However, in the Palo Alto area during the decade of 
the I960*s,such a man sometimes founded a new, technolog- 
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ically-based firm. This research focuses upon this phenomenon, 
and is based upon data gathered in one of the few places where a 
high rate of technicalentrepreneurship could be obser\'ed and 
studied. ^^^"^^^^ 

Basically, there were three Kind^of data-gathering activities. The 
first involved Intensive interviews with individual entrepren- 
eurs and was directed towardunderfetanding how a new firm 
gets started. These interviews were far-ranging, focused pri- 
marily upon qualitative information, and had as one of their 
results the generation of IdeaSt propositions or hypotheses about 
the nature of the entrepreneurial process. 

The second kind of activity was directed toward identifying and 
gathering data about the entire population of new firms, so that 
conclusions could drawn about that population. The primary 
method utilized short, structured telephone interviews* The result- 
ing data, ^nsidered in the aggregate, v/ere more quantitative in 
nature, ane could becouMed, compared, and analyzed to test 
various hyf^othese^. 

The third kind of datk-gathering activity, less ambitious in scope 
than the first two Jhvolved intensive interviews with managers 
of organizatlons-whlch entrepreneurs had left: this resulted in' 
a mixture of th^ kinds of information descrlbe^d above, with par- 
ticular emphasis on the nature-of the organizational influence 
upon the ealcepreneur. " " ^ 

fn the subsequent discussions and analyser data from all tht^e 
sources are drawn upon as they relate to partioularjaspects of 
entrepreneurship. Hopefully, the result is deept r uncrerstandi^g, 
utiiizing both quantitative data about the entire pvSpulation of riev/ 
firms and qualitative interview data to help to expl 3in the pro- 
cess at v^rork. ' ' 
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CHAPtER iii 

v' 

A Framework For /^nalysls And Characteristics ^ 
of the Entrepreneur 

What are the eyent5> and decisions which lead to the founding pf a 
particular firm? To what extent is the founding of one firm like that 
•of>another? 

This chaojt^r first presents brief descriptions of how two 'particular 
firms w^ffe founded. These Sllustrate how each founding is a unique 
event^.yet also has etements in common with other foundings. Then, 
an analytical framework is presented for organizing and under- 
- standing the factors which influence the entrepreneurial decision. 
Fmally^oneof the major factors -the individual entrepreneur and 
tils, background - is examined. 

cdMPANYA 

/?rhe marketi|ig manager of a rapidly growing electronics firm in , 
Palo Alto had, for several years, considered taking the step of 
starting his own firm. He.had previously workedJn ^ineering for 
two different firms in the East and then Had wo/ked in positions of ' 
increasing respbhs|bility in sales for a West Coast firrp which grew 
fifty-fold during hfs time v;ith it. He then became head of marketing 
for a Palp Alto firm, and helped that company grow approximately^ 
forty-fold during the next few years. 

^While with the Palo Alto firm" he bagan todjsagreev^th certain 
impb'rtant decisions in regard to prodacf developrnent and the selec- 
tion of key personnel Hasaid. i saw.myself on a collision path 
with the presldentrand knew that I would not stay with the com- 
pany." In addition to his increasing dissatisfaction with his future 
in this firm, he had increasingly thought about tak;ng the'entre- 
preneurid step himself* In his own words, "I had finally gotten the 
bug. I thought rd like to try it myself . , . to try to create something 
out of nothing ... to try to make a company important in its field." 
In the past, he had considered! with certain-friends. and colleagues 
a number of^product- market opportunities which might be the 
basis for a new company; however, nothing had quite jelled. Finaify, 
a specific opportunity came into focus; relating to the development 
of a particular component with technical capabilities exceeding 
anything then oh the rnarkefi 

In the fall of 1965, he and three other engineers from the same firm 
left the parent company and started oh their.own. They estimated 
that their own sayings, injcludin^stock ownership; were sufficient 
to supfjort the company fppsix to nio'e months. They believed lhat 
they easily could raise additional! funds from fiye differentmen they 
knew, all of whom were technical executlvTa^ had invested in 
• other new, technologicaMy-based firms in the past. When they 
started, they had no product developedahd had nqt specifically 
talked to any cQstomers,7et , . . 'Wecwere tremendously confi- * 
dent . . . Even if we had to work 24.hburs a day, we were deter- 
mined to meet pur goafs " * ' 
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COMPANY B 

An engineer with asmall elettronicsfirm had previously worked 
for a large government laboratory and a large aerospace firm. In the 
government laboratori^ he had found the atmosphere relaxed dnd 
suitable for.a man dedicated to science, but not for a man ambitious 
economically. At the aerospace firm, there had been little real work 
for him to do; he participated in developing bids, but none of these 
bids wfas accepted d.uring his short tenure with the company. He - 
quit after a few months, and took a pay cut to join a small firm 
which advertised for an engineer. . ^ 

Here, he had responsibility for aline o^ instruments; he either 
handled personally or supervised/the bidding, designing, building, 
testing, and delivery of the instruments. He worked long hours, and 
also enrolled in ah evening M.B.A. program. During this time he 
felt increasing frustration about some of the organizational de- 
cisions which had l?een made, the technical help he was able to 
receive from others on the staff, and his compensation. He pre- \ 
pared a proposal which involved an expansion for his part of the 
business. The proposal was turned down, and he quit on the snot. 
He had not planned to quit; he had not planned to become an 
entrepreneur. 

He made the decision to start a comparjy specializing in the'same 
kind of instnljments he had been responsible for in his previous job. 
He tried to raise capital from a number of sources, but was success- 
ful only in raising a small amount of money from previous col- 
leagues who planned to join him after the company got going. ' 
He^id on and succeeded in getting an order to deliver some tech- 
nically advanced instruments. Subsequently, he discovered that he 
had inadequate funds to carry through on the order. Because of 
gnancial problems, he changed the strategy of the business and 
-Became a sub-contractor, primarily designing and producing par- 
ticular components for one large Ideal firm. He did not continue 
with the original conception of developing a line of instruments, 
but instead directed the company toward considerable growth and 
prosperity as a specialized sub-contractor. 

A FRAMEWORK FOR ANALYSIS 

Examination of the sequence of events and decisions described 
above suggests that the processes leading to the founding of a new 
firm are complex and that many factors exert an influence. Des- 
pite the complexity and diversity, there appear to be common 
processes at work, such that each fbuncling Is influenced by certain 
factors. 

The decision to start a particular business at a particular time and 
place might be thought of as being influenced by three major fac- 
tors, egch of which has a number of sub-parts: 

1 . The entrepreneur himself, including the many, 
aspects of his background which affect his motiva- 
tions, his perceptions, and his skills and knowledge. 
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2. The established organization for which the entrepre- 
neur had previously been working, which might be 
termed an "incubator organization." It hires and 
often brings the potential founder into an area; it 
trains him and helps him to develop technical, mar- 
4<et, and managerial skills and knowledge; it provides 
the organizational framework which may allow the 
potential founder to work closely with men of varied 
skills^who might join him in an entrepreneurial team. 
In addition, the established organization, through the 
satisfactions and frustrations it provides, helps to in- 
fluence themotiyationsoftheprospectiveentrepreneur. 

3. Various external tactors, many of them regional in 
nature. These include the availability of capital, acces- 
sibility to suppliers, personnel, and markets, and the 
collective atHtudes and.perceptScns relating to entre- 
preneurship^nd the risks and rewards associated with 
it. Other external Influences, more characteristic of 
the national economy than of a particular region, are 
the state of theecononiy aad siock market conditions.' 

This research is concerned primanly with the role of the incubator 
organization and tbose external factors which may vary from re- 
gion to region. The former Is considered in Chaoters IV and V and 
the latter m Chapter VI. Certain characteristics of the individual 
entrepreneur are discussed later in this chapter. 

LIMITATIONS ON THE SCOPE OF THE STUDY 

Two external factors, primarily national.rather than regional in 
character, are not coveredjn this research. One is the state of the 
economy - including the overall. demand for the goods or services 
which might be offered by a new firm. The other is stock market 
conditl6ns,'particular!y attitudes toward "new issues" and specu- 
lative "glamor stocks." Both of the^e'factbrs may vary substan- 
tially over time and, in fact, often follow cyclical patterns. Their 
influence may ba such that it is much easier to start NTBFs in some 
years than in other yeafs. - 

This study covers a limited period and does not permit an examin- 
ation of the inf luence of widely differing rates of economic activity 
upon technicai entrepreneurshi'p, It h^s'ridt^ the gathering 

of data about growth ratBs of particula?iWdustry sub-segments or 
measures of the availability of capjtaigdata which could be useful 
in relating these factors to rates of^entfepreheurship. Such exten- 
sion55 of this research are left uritil anpthe^ 

THE INDIVIDUAL ENTREP^EMfeyR 

Under a given set of cpnjdjtiqn^^^^^ dream of entrepreneur- 

ship^some wilKfind suclfth^^ and unappealing, 

and afew wilitctuaLly^^^^^ step of starting new firms. What 
chdracterize these rare individuals who are attracted or driven to 
entrepreneurship? < 
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Roberts and Wainer have studied more than 200 technical entre- 
preneurs in the' Boston area. They found that an unusually high 
percentage of iechnical entrepreneurs (50%) came from homes in 
which the fathfer was seJf-employed, that the average education 
of founders ^tudied was an M.S. degree plus some courses, and 
that the avej^ge age when starting the new company was 32.^ 

Industrial Research magazine published a study of science entre-/ 
preneursjiithe Philadelphia area; 35 founders were interviewed. 
Thesis entrepreneurs averaged 35 y6ars of age when founding 
their firm^'.^and 30 of 35 had college degrees, with nine having 
advanced degrees.^ 

Collins^ahd ^31oore studied the founders of 1 10 manufacturing 
companies in Michigan; these were primarily not high-technology 
firrns. jn their sample, the median educational level was a high 
school diploma, two-thirds of the founders came from families 
described as "poor," ^n unusually high percentage (55p/o) were 
either foreign - born or first generation Americans, and a^ubstan- 
tial percentage (25%) had fathers who were entrepreneurs, dne^ 
of their inte'-esting cbnclusions was that the typicafentrepreneiir 
jjiflps it'difficui^ to work forpthers and difficult to functionin the 
hierarchies of established organizations.^ 

Hoad^studied 95 manufacturihg businesses started in Michigan 
gut irig the year ending June 30. 1960; most of these firms^were 
^hot technically oriented. Only 26 of the 95 firms had founders with 
bachelors degrees or above.-* 

THE INDIVIDUAL ENTREPRENEUR IN PALO ALTO 

Mn this study, the 30 founders studied intensively in the Palo Alto 
^areatiad a variety of backgrounds but the "typical" (median) 
founding group can be described as follows: * 

The firm is smarted by two founders. b6th of whom a.e in the middle 
thirties. One usual ly can be described as the "driving force." He 
conceives the idea and enlists the other founder. They come from 
the same established organization, and got fo know each. other 
there. One is in engineering elevelopment and the other is in mar- 
keting. Often, they have achieved significant prior success. with 
titles such as section head or director of engineering being com- 
mon. Theireducation includes B.S.jand M.S. degrees, typically in 
electrical engineering. Exhibits lll-t\through lll-5give data in 
greater detail. 

In general, the Palo Alto technical entrepreneurs seem comparable 
to those studied in Boston and Philadelphia with respect to those 
characteristics on which common data have been gathered: age 
and education! , 

There is a marked contrast with the non-technical entrepreneurs 
studied by Collins and Moore and also by Hoad in regard to edu- 
cation; cleariy technical entrepreneurs are more highly educated 
than the founders of the typical manufacturing firm. This is not 
surprising, considering that rhuch of the initial competitive 
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Exhibit Itl-i 



SIZE OF FOUNDING GROUP AND NUMBER 
OF PARENT ORGANIZATIONS REPRESENTED 



Number of 
Parent 

Organizations 



Size of Founding Group 



6 

or more 



Total 



1 



22 



V 1 



Total 



\ 1 



30 . 



jnode = 1 founder 
median = 2 founders 
mean = 2.9 founders 



Exhibit lii-2 

EDUCATION OF FOUNDERS* 
HIGHEST DEGREE RECEIVED 

No college degree 
B. S. orB. A. 
M.S. ^ ■ ' \ 
M. B. A. 



Ph. D. 
3m. D. 



\ 

\ 

\ 



1 
12 
6 
2 
8 



Total number of founders 



30 



1 



3 

•For firms with multiplo foor)<Jors. data are for that four>dor mtorviowDd only. (In most tnstar)cos, mterviowoe 
could be dofined as the '*dnvmg force,"} 
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strength of an NTBF is based upon the technical knowledge of its 
founders, knowledge often based u^n advanced education. 

There appears to be an interesting coritrast with the Collins and 
Moore study. Based upon psychological tests and depth interviews 
relating to personal histories and career patterns, they concluded 
that founders of manufacturing firms had had life-long patterns 
of relating ineffectively to authority. They often came from homes 
where the father had died or was not respected. In school, their 
restlessness, refusbl to accept routine, and inability to g^t along 
with teachers often led to an early departure. They had not found 
it easy to work for employers and had rarely stayed long with one 
firm. They were described as *'men who have failed in the tradi- 
tional and ^ighly structured roles available to them in society."^ 

Founders of NTBPs may.differ from the entrepreneurs studied by 
Collins and Moore in regard to these basic psychological attitudes. 
Detailed childhood histories and psychological test results are not 
not available for these technical entrepreneurs.^ Hovvever, data on 
educational and career backgrounds suggest important contrasts. 

Technical entrepreneurs apparently have functioned effectively in 
the established educational structure. They were willing to go to 
school for many years, and apparently were successful at it, inas- 
much as the typical founder had B.S. and M.S. Degrees. 

With respect to career patterns, many of theJounders clearly were 
successful in established organizations. In tneir previous positions 
before becoming entrepreneurs, the 30 founders^'tudied included 
only five (17%) who did not have any sulj^ytlinate's;; 50% had ad- 
vanced to positions of major responsibilUy, including vice-presi- 
dent, general manager, sales manager, of director of engineering. 
(See Exhibit I n-4) ^ . 

In that phase of the research involving interviews with senior ex- 
ecutives of established firms, they were asked their perceptions of 
the average level of competence of the entrepreneurs who had 
loft their firms. HovvtJElid these men compare with the average 
technical manager dr. engineer who stayed on w.th the established 
organization? Without exception, these senior executives replied 
that those who had become entrepreneurs were better than the 
average -.more competent, more energetic, more concerned about 
the progress of the organization. They sometimes added thatlhey 
considered some spin-offslo be a good sign, an indication that 
their company was employing the right kinds of people. 

These founders did have a history of some job switching, but this 
may be typical of the West Coast electronics industry (E)j&hibit 
II 1-3). The typical founder was quite frustratedln his current posi- 
tion when he made the decision to strike out on his own. (Data re- ~ 
lating to motivations are discussed at length in Chapter IV.) These 
may be the kinds of men who are not easy to keep contented in es- 
tablished organizations. However, as measured by their positions 
in the management hierarchy, the Palo Alto founders vyere men 
who left successful careers in estaBtished-organjzationslo become 
entrepreneurs. 
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•Cplhns and Mooro. op ci{, p 243. 

*At this time. Or John Komivos of the Center (or Venture Management is engaged tn a rcse'arch project wherein tecti- 
nical entrepreneurs in the Palo Alto aren have been asked to complete certam psychological test; Findings from this 
project should provide additional evidence as to whether technical entrepreneurs have the stron( rcsfstanco to authority 
found by Cof Nns and Mooro in their study on non*technica( manufacturing entrepreneurs. 



CONCLUSfON 

The decision to found an NTBF occurs rarely, for most engineers 
and technical managers never start their own companies. In many 
parts of the country, including some where substantial numbers 
of engineers are employed, the event has apparently never oc- 
curred. In trying to understand the elements which interact to cul- 
minate in this rare event -the birth of an NTBF, we shall use-^.n 
analytical framework which focuses primarily upon three major 
influences: the entrepreneur himself, the incubator organization, 
and various external factors. 

The typical technical entrepreneur is in his thirties, has a master's 
degree, and has achieved considerable professional success in his 
^ prior position. In the following chapters, we shall sec how certain 
* factors create an environment in which such a man may choose 
to take the step of starting his own firm. 
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CHAPTER IV \ 
incubator Organizations 

The established organizations in a particular area affect regional 
entrepreneurship to an important degree. Any established firm is a 
potential incubator organization, employing and influencing po- 
tential entrepreneurs who may "spin off to establish their own 
firms. 

Regional entrepreneurship is closely related to the established 
firms or incubator organizations located in that same region. New 
firms are typically founded by entrepreneurs who are already em- 
ployed in organizations in the same geographical area. In the Palo 
Alto area, it was found that 97.5% of the new compapies (237 of 243) 
had one or more founders who were previously worKing in the area. 
In 92.2% of the new firms (224 of 243) all of the founders were 
already located there. One might presuirne that the Palo Alto area 
would be particularly attractive to the mobile entrepreneur, both 
because of its living conditions and the presumed advantages of 
being located in a "complex" of related firms. Despite these advan- 
^ tages, technical entrepreneurs have not come frequently from 
other parts of the country to start NTBF's in Palo Alto. Technical 
entrepreneurs tend to start firms where they are already living 
and working. ^ 

Interviews with founders suggest why they tend to start firms 
where they are already located. The tremendous number of tasks - 
involved in getting a business started, including securing people 
and facilities and establishing relationships with suppliers and 
customers, is m.\de much easier if the founder jcan rely upon con- 
tacts and knowledge already acquired in a particular area. In addi- 
tion, it beconpes possible tdget some of these tasks started, to begin 
laying the groundwork, before abandoning the old job altogether. 

The significance of these findings is that technical entrepreneur- 
ship in a particular area appears to be related closely to the incu- 
bator organizations already there. Unless such incubator organiza- 
tions exist in a region, it is unlikely that there will be any new, 
technologically-based firjps born there. 

/ • 

NATURE OF PRODUCTS OR SERVICES OFFERED 

Established organizationslh a given region also affect the kinds of 
new firms founded there. An^ntref^f'eneur typically staris his new 
firm to exploit that which he knoWs how ?o do best. This usually is 
refuted to the market and technical kn jw*'edge which he learned 
andPthjeipe,d to develop In theip^refinifm. tn 8S;5% of the cases 
studied in. Palo Alto, the new f(rm served the same general market 
or utilized the same general teichnology as the parent company or 
companies. (See Exhibit IV-1.) For instance, the micro-wave labo- 
ratory of one large corporation had two spin-offs, both of which 
emphasized micro-wave technology. One Competed directly with 
the parent firrp; the othe/utilized similar technology; but empha- 
sized segments of the market which the large firm had ignored. In 
another case, a semiconductor firm had an equipment division 
which designed and manufactured equipment for producing semi- 
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Exhibit IV-1 

COMPARISON OF THE TECHNOLOGY AND 
MARKET OF THE NEW FIRM TO THOSE OF THE . 
PARENT FIRM 

(n = 220) 

fect>nology 





SiniJar 


Different 




to Parent 


from Parent 


Market 






SimHar 


139 firms 


1 firm 


to Parent 


63.2% 


.5%- 


Different 


48 firms 


— « — 
^ 32 firms 


from Parent 


21.8% 


14.5% 
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conductors. There were four spin-offs from this division, all of 
vjhich concentrated on semjconductoc fabrication equipment. 

Even though the founder may have v/orked in 6ther fields in pre- 
vious jobs. It Is in the job which he has just left that he ^ains the 
most up-do-date knowledge of markets and technologies. This has 
implications In helping to explain spin-off rates frorn established 
organizations. Potential entrepreneurs within some firms'are ac- 
quiring tec^inical and market kn.owledge which cannot easllv be . ' 
applied in a new^crn^ » , " . • ' , . 

Industries vary widely in the extent tq which there are attractive 
economic opportunities which can be-eJcploited by new firms. If 
an industry Is grov/ing rapidl/ar d if there is.a high rate of tech-^ 
nical change, there may be pockets o.f opportunity for the fledaling 
firm: a group of engineers with a.product Idea may b^ able to es- 
tablish a competitive advantage In some segment of the mdrket. 
Established ffrms in such^an Industry are teaching potential entre- 
preneurs skills which can heapplied djrectlyin a small or new 
firm, and the result ma^ be a^igh spinoff j-ate. By contrast, afV ' 
established firrn in an Industry which requires heavy capital invest- 
ment or large organizations to compete js likely to have a low spin- 
off rale. For Instance, many of the emplc^es of an aerospace . 
prime contractor or a large-scale producer of cunsumtfreilectronic 
products are acquiring" technlcgtand market knowledge vyhich- 
would be difficult to apply on a small scale. On several occasions, 
the author has talked to engineers In large midwestern firms who 
hoped to become entrepreneurs. When asked what they could do 
better than their future competitors, they usually replied that they 
could produce on a mass basis at slightly lower cost. When asked 
about the investment required to put tJiem Into business^ they 
usually concluded that at least one ortwo million dollars was re- 
quired. Their firms usually did not have anyspln-offs. . 

An important consideration m whether an established fIrM functions 
as an incubator Is the nature of Its business, and; m particular, 
whether the potential entrepreneurs within the drgfanlzatlon are 
developing skills which can easily be exploited by a new firm. 

ASSEIV1BLY OF THE ENTREPRENEURIAL TEAf^ .J 

The incubator firm provides the organlzatlona) environment with- 
m y/hlch a team of founders can be assembled. It is often the stag- 
ing area, where prospective co-founders become acquainted, 
judge each other's skills, and develop plans'. 

A new finp should have all of the major functional actlvJtfes- In- 
cluding R&D, production, and marketing - performed reasdriebly 
well; there should be no areas of ^faring weakhess.Slnce there are 
few employees In the early days, this means that the founder or 
founders often must be able to design, produce, and sell the pro- 
duct themselves. Because of these needs.-NTBF's are often started 
by groups of entrepreneurs, whose talents complement each other. 
In ihe Palo Alto areH. about 61% of the ne,w firms were started by 
teams of two or more founders, (See Exhibit lV-2.) In addition to the 
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Exhibit 

NUMBER OF FIRMS WITH SINGLE FOUNDER AND WITH 
MULTIPLE FOUNDERS 

Number of Firms 

Single Founder 88 - 39% 

Multiple Founders 136 - 61% 

Total rirms 224 100% 



Exhibit iV-3 

NUMBER OF FIRMS STARTED BY MULTIPLE FOUNDERS FROM 

ONE OR MULTIPLE PARENT ORGANIZATIONS 

Organizations Number of Firms 

Single Parent Organization 78 - 57% 

Multiple Parent Organizations 58 - 43% - 

Total Firms with More than 136 - 190% 

One Founder 



Exhibit IV-4 

NUMBER OF INDIVIDUAL FOUNDERS ON FOUNDING TEAMS 
FROM ONE PARENT, "FROM PRINCIPAL PARENT." OR 
MINOR PARENT ORGANIZATIONS' 

Number of Founders 

Single Parent Organization '230 - 54% n 700, 

"Principal Parent Organization" SST - 24% J" 

. Minor Parent Orgat^ization 91 - 22% 22% 

Total Entrepreneurs on Founding Teams ' 420 - 100% 
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broader base of talent which a group of founders provides, there 
are psychological advantages. A typical comment was, "As you lake 
this step, it gives you enccyjrragement to know that others are with 
you." 

Hov/ does an entrepreneurial team get together? Typically the team 
is assembled by one man, who might be termed the"driving force," 
and v;ho generally becomes the president of the new company. 
The founders may have gotten to know each other in various ways, 
sjncluding in engineering school, in prior jobs, or through being 
neighbdrs. However, in most instances, the incubator organization 
plays the role of bringing the founders together. For the entrepre- 
neur is already in the in.cubator organization v;hen he begins to 
develop specific plans relating to the proposed new firm, and It is 
in the Incubator organization whece he has the opportunity to 
judge closely.the compatability and probable contributions of 
possible co-founders. 

Of the firms started by teams of two or (nore entrepreneurs. 57% 
of the teams had all of tiiefounddrs^fromthe same parent firm. 
(See, Exhibit IVr3.) Even when moretiian one parent firm was rep- 
resented^ it was common to have most of the team iroin the same 
organization. Of ail of the individual entrepreneurs who were on 
founding teams of two or more founders, 78% were either from the 
same parent firm as their co-fouhdersror wefe fromthe ''principal 
parent firm" for that management team.' (See Exhibit lV-4.) 

One implication of these findings Is that the birth of NTBFs is Influ- 
enced by v^hether there are conditions under which founding teams 
can be assembled. Thus, new firms vould be mors likely to spin 
off from organizations in which the^narketfng, development, and 
manufacturing people have the opportunity of working closely to- 
gether.. 

Testing the hypothesis that spin-off rates are related to the way a 
«rm Is organized would require data not now available. However, 
findings presented in Chapter V on spin-off rates from organiza- 
tions of different size are consistent v/lth these conclusions; in 
particular, small firms, characterized by close contact among func- 
tional areas, have higher spin-off rates. 

Afunctional organization in which engineers talk primarily to en- 
gineers and manufacturing men talk.primarily to ma*oufscturing 
men seems relatively unpromising from the standpoint of organi- 
zing entrepreneurial teams:z^Probably Ihe.least favorable struc- 
ture for oi^anizihg such teams Vi^ould Involve an Installatloo lo- 
cated^ln a small, relatively. Isolated town - av/ay from similar 
businesses, and organized so that the people there ar:e engaged 
primarily in only'one activity - such as manufacturing. Inciden- 
tally, there are many engineers In mldwestiem towns employed In 
just such organizations. 
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MOTIVATION FOR THE DECISION 

The established firm also appears to influence to a marked degree 
the motivation of the individual entrepreneur as he maRgs-this 
significant personal decision to quit his job and to undertake the^ 
risk and effort of getting a company started. 

Of course, the motivations are complex and many personal consid- 
erations come to bear, including an i'ldividuai's attitude toward 
risk-taking and the perceived social-status, risks, and rewards 
associated with entrepreneurship. In any given environment, sorre 
men will become entrepreneurs and some will not. Granting the 
complexity of these decisions, it was clear that the entrepreneurs 
studied in Palo Alto were motivated to an important degree by 
events which they perceived to be happening within the incubator 
organizations. 

In most instances, spin-offs were indications of frustration within 
the established firm. Of thirty founders studied intensively. 70% 
could be described as highly frustrated in their previous positions. 
Of the remaining founders. 17% described themselves as happy 
in their previous positions and said they would have stayed in the 
parent organizations if they had not become entrepreneurs. An ad- 
ditional 13% were forced to leave through backruptpy, being "laid 
off," or the closing out of branch offices or plants with no attrac- 
tive opportunities elsewhere in the company. (See Exhibit IV-5.) 

It might be argued thai post hoc rationalizations are unrefiable. 
and that, in fact, these entrepreneurs may not have been so highly 
influenced by condit'ons within the incubator firms. However, many 
of these situations were relatively unambiguous vwth respect to 
this relationship, e.g. the 13% who were forced to leave by bank- 
ruptcy, etc. 

Extreme fixjstration was particularly evident for those founders 
(30% of the total) who quit their previous jobs without any specific 
plans for the future. Atypical situation involved an engineer in 
charge of one product line in a small firm. He had grown increas- 
ingly disturbed over his relationship with his superior, whom he be- 
ilved to be lacking In competence; he also thought that he was 
being Inadequately paid, considering the long hours he was work- 
ing. When a proposal he had developied to expand his product line 
was rejected, he quit. Later that dav. he asked himself. "What am 
I going to do nov/?" 

Forty par-cent of the founders said that, even if they had not started 
their own businesses, they v/ould have quit their previous positions. 
They usually went on to add a series of epithets about the extent of 
their frustration. Onemarfcgmmented, "I had become disillusioned; 
my immediate supervisor was a 'clod.' By the end of each day. I 
was so frustrated that It took th ree or four martinis f or melo relax. " 
One group of engineers, disturbed by v/hat they saw as an absentee 
management unreceptive to nev/ ideas, advertised themselves as a 
"department available" In the classified section of the newspaper. 
The major cause of frustration, broadly stated, was a lack of con- 
fidence In management, a feeling that poor decisions were being 



23 




Exhlblt1V-5 



MOTIVATION 01- ENTREPRENEURS 
(n = 30) 

Forced to leave previous position 
Happy in previous positioij: 
Frustrated in previous position: 
Quit Vifithout specific plans 

"Would have quit even if had 
not become an entrepreaeur" 



30% -J 
40%- 



13% 
17% 



- 70% 
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made and that the division or company faced an unpromising ^ 
future. As these men described their frustration, two areas of con- 
cern were mentioned again and again. One centered upon the selec- 
tion and development of managers and was reflected in comments 
such as: *M could seethewrong people being placed in key positions;" 
or, "I couldn't^ respect my supervisor." The other area of major con- 
cern had to dp with investment in products and technologies: "Man- 
agement waslnvesting in the wrong new products;" or, "The presi- 
dent wanted to take the company in a direction in which I had 
neither interes^^nor competence." 

To v^^hat extent were these feelings the reflection of personal dis- 
appointment because pet projects were not supported or expected 
promotions not received? Making such a judgment is not easy, but 
the detailed comments of the entrepreneurs suggest that an ele- 
ment of personal disappointment was present in only about half 
of the situations studied. In these instances, there typically was a 
growing feeling of frustration and lack of confidence in the future 
of the tirm; the turning down of a particular project or the loss of an 
expected promotion acted to trigger the entrepreneur's decision to 
leave the firm. The following comment is typical: 

"All of us ( who left) had grown increasingly irritated in the prior 
company. We were expected to work long hours, without any indica- 
tion this was appreciated. The firm was poorly managed. The key 
engineers in the firm were on the verge of leaving. Finally, manage- 
ment decided not to produce a product line we had sweated to 
develop. Two of us quit on the spot. " 

In about half of the situations, there was no evidence of persona! 
disappointment, but rather a eneral disillusionment about the 
firm's prospects. Aformermanagerofatechnical group commented: 
"After the acquisition, the parent company left usalone and hoped 
that profits would come. The local management was inadequate. 
Although they assured me that I had a bright future with the parent 
corporation, that would have meant going to corporate headquarters 
in the east, which I didn 't want to do. It appeared the company 
would continue to disintegrattf. It has since withered away. " 

CONCLUSION 

Clearly, regional entrepreneurship depends upon local incubator 
organizations which hire, train, bring together, and motivate pros- 
pective entrepreneurs. . 

How might one design an organization to have a high or low spin- 
off rate? A firm with the following characteristics probably would 
be a very good incubator. It would be in a rapidly growing indus- 
try which offered opportunities for the well-managed small firm 
w/th good ideas; it would beasmall firm orwpuld be organized 
as a series of "small busin^ses;" it would be good at recruiting 
ambitious, capable people; and it would periodically be afflicted 
with internal crises sufficient to frustrate many of its professional 
employees and lead them to believe that opportunities were being 
TTiissed and that "even I could manage the business better." This, 
incidentally, is a fairly good definition of many of the firms which 
have been established in the Palo Alto area in the past ten years. 
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CHAPTER V 

Spin-Off Rates From Established Organizations 

In studying technical entrepreneurship, one can observe that some 
established organizations seem to be prolific incubators. If asked 
about the chief "product" of some of these firms, one might reply 
"entrepreneurs." Other established firms seem to have relatively 
fevy spin-offs. 

There has been little previous investigation of the spin-off relation- 
ship. Analysis of spin-off rates from different kinds of organizations 
should indicate the extent to which, in an area of active entrepre- 
neurship, organizations function differently as incubators. Such 
analysis should also indicate spin-off rates by type of established 
organization. This chapter focuses upon analysis of spin-off rates. 

Any new, independent, technologically-based firm is defined as a 
"spin-off regardless of whether or not it is engaged in the same 
kind of-business as the established organization which the 
founders le^ft. (Recall that about 85,% of the new. firms exploited 
the same general technology or served the-same markets^as the 
parent firms:) Although an entrepreneur may have workeld for ^« , 
several previous employers, the organization which employed him 
immediately pVior to his starting the new firm is defined as the 
incubator firmi\lf^the hew company is started by a group of entre- 
preneurs who represent different incubator organizations, (which- 
was the case in about 26% of the new firms), the spin-off calcula- 
tions are based upon the proportion of thefounding group from 
each firm. Thus, if dne founder is from Company A and one from 
Company B, the new firm is counted as 0.5 spin-offs from each 
parent company,^ Only "fuH-time" founders were counted in 
determining spin-off rates. \ 

Spin-off "rates" from an established organization are calculated 
as follows: the.numeratorcbnsists.of the total number of spin-offs 
from thp organization during the period from January 1, 1960. to 
'July 1, 1969; the denominator is the average number of total em- 
ployees during this period.^ Thus, a firm which employed an aver- 
age of 500 employees during the 1960*s and which had employed 
all of the founders of three new firms and half of the founders of 
another would have a spin-off rate for the decade of 3.5/500. 



SPIN-OFF RATES 

Based upon data developed in this study, one can, calculate the 
average spin-off rate for the decade of the 196b's for the high- 
technology corppanies on the San Francisco Peninsula considered 
as a group. The average total efnployment for these companies was 
about 77,600.''3 There were 243 new firms identified for which in- 
cubator firms could be specified. Only six of these new companies 
(2.5% of the total) were started by founders who v;ere from out of 
the area; 237 of these firms hfad one or more founders who had 
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•Some rounders are mora important than others and. kJoaily. one might wish to weight th'o spin-off catcuJatlons 
accordingly. Kowovcr. Information as to relativo Importance of founders Is difficult to obtain and ftvatuato. 

'Id<y3l!y, ono might wish fo base spin-off catcutatlons on tho number of professional eDplOyeos only, since rriost technical 
entreprcno ur$ are from this group. However, these data were note vaUabto. 

'Estimates of employment were arrived at by first using thQ survey data collected annually by the Western Oectronic 
Manulacturors Association These data wore supplemented with employment figures for additional organirailons 
krf^n not to hdvo been Included in that survey. 



been working for companies on the San Francisco Peninsula. The 
spin-off rate for the high-technology companies as a group was 
237/77,600 or 1/306. 

Spin-off rates were calculated for 325 firms, including many ho 
longer in operation. The distribution of spin-off rates fqr these 
firms is given in Exhibit V-1 . There were a number of companies, 
particularly small ones, which had had no spin-offs. 

Among firms that had 3 or more spin-offs, the range in spin-off 
rates was from 1/3100 to 1/14, Sample spin-off rates, indicating 
the wide degree of variatior^ are given in Exhibit V-2. This wide 
variation is particularly notable when considering thai all of 
these companies were in the same regional environment. Those 
geographical factors which might encourag#entrepreneurship, in- 
cluding the availability of venture capital and the possible advan-. 
tages of being located in a "complex" of related firms, presumably ' 
acted to encourage prospective entrepreneurs in all of the organi- 
zations in the area. Despite this, one finds vast variations in the = 
extent to which established firms act as incubators of new firms. 
» 

THE EFFECT OF ORGANIZATIONAL SIZE 

What kinds of organizations have high spin-off rates and what 
kinds have low rates? In essence, from what kinds of organizations 
do entrepreneurs come? 

^ Spin-off rate§ were calculated for incubator firms irj different size 
classes. Established firms were classified as under 500 employees, 
over 500 employees, and as subsidiaries of under 500 employees. 
As can be seen in Exhibit V-3, the spin-off rate for "small" firms 
was about ten times that for "large" firms. The spin-off rate for. 
"smalksubsidiaries" was about eight times that for large firms. 

These f i ndings appear to be consistent with those reported by 
Forseth in his analysis of spin-off rates at* four M.l.T. laboratories, 
although differences in definitions used make direct comparison 
difficuk. In his analysis, the size of a laboratory was based upon 
total funding. He reported that spin-off rates were inversely related 
to laboratory size, that is, that the smallest laboratory had the 
highest spin-off rate, etc.^ 

• * * 

It is common knowledge that certain large firms in the Palo Alto 
area have been important incubators. Companies such as Fairchild 
Semiconductor and Ampex have received considerable publicity 
in this respect. It is thus interesting that the highest spinroff rates 
belong to the classes of small firms and small subsidiaries. 

The research suggests several reasons why small firms have higher 
spin-off rates: 

1 . Large firms are often engaged in activities which re- 
quire heavy capital investment or large organizations 
to pompete; economies of scale are often important. A 
new firm, established to compete in these sameseg- 
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*0 Forseth, The Rofe ot Government S^omOfod Rosea rch Labora tones in tho Generation of Nfrw En terp rises , 
S M thesjs.StoanSchooiofManagemcni. Massachusetts Institute of Technology. 1966 
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SELECTED SPIN-OFF ftATES FROM 
ESTABLISHED ORGANIZATIONS 
DURING DECADE OF THE 1960's 



Company 


No. of Spin-Offs/Mean Employment 


Spin-Off Rate 


A 


8.3/25,700 


1/3,1 00 = .0003 


B 


.33/750 


1/2,250 = .0004 


C 


2.8/2400 


1/850 =.0012 


D 


12.75/7,450 


1/584 =.0017 


E 


1.7/600 


1/283 =.0028 


F. 


6.05/770 


1/127 =.0079 


G 


'3/180 


1/60 =.0017 


H 


3/42 


1/14 = .071 
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ments of industry, may be at a substantial disadvan- 
tage. By contrast, the employees of sm&ller firms are, 
by definition, learning how to do things which can be 
exploited by a small firm. \ 

2. Professi^Dnal employees in small firms deve(op rather 

. broad backgrounds, often assume substantia! respon- 
sibilities at early stages of thejr careers, and iearn 
about the particular problems of managing a.small 
firm. This experience constitutes a valuable education 
for the prospective entrepreneur. There is close con- 
tact among the managers in different functional areas 
so that it is easier to assemble a team of entrepreneurs 
with the requisite skills in development, manufactur- 
ing, and market. 

3. There is probably a self-selection process, whereby 
. those who choosecto go to work for smalj and new 

firms are the most prone to be entrepreneurially in- 
clined. These attitudes are likely to be r.eihforced In 
^ the small firm environmeht, as the technical employee • 
learns what is involved in managing a small company 
and-sees before him the Lving example of a success- 
ful entrepreneur - his employer. 

4. Large firms probablyemploy a higher percentageof 
non-professional employees. Thes^ workers are less 
likely to become technical entrepreneurs than the en- 
gineers and managers. Thus, a higher percentage of 
the total employees in a small firni are potential 
entrepreneurs. 

The extremely high spin-off rate for small subsidiaries is probably 
due, in part, to the above-mentioned factors. In addition, most of 
these subsidiaries had, at one time, beeh independent companies 
which were subsequently acquired. The management then had to 
adjust to being no longer independent. Terms of the acquisition 
often ha'd made them relatively wealthy and liquid; the financing 
of new ventures was thus more feasible. 

NON-PROFIT ORGANIZATIONS 

To what extent do technical entrepreneurs come from non-profit 
organizations? Substantial publicity ha> been given to the fact 
that some new firms have been started b^'iprofessors and students 
from engineering schools. In fact, it is often believed that the de- 
velopment of a complex of tecKnically-oriented firms requires the 
proximity of a strong university.^ 

In the Palo Alto area, three major non-profit organizations em- 
ploying technical personnel are Stanford University, Stanford Re- 
search Institute, and the Anies Research Center of the National 
Aeronautics and Space Administration. Lists of known spin-offs 
from each organization were developed;; as a check on the com- ' 
pleteness of these lists, senior personnel from each organization 
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«FOf Instance, see E 0<JutCfmann. "Seeding Scienw-Basw Industry,** Now Enotand Bus1neMfH»y{r>w. 0«»mb«r. 
1966. and -Moro Professors Pot Carnpus Ub Theories to Work tn Own fu ms," V/ati street journal. Marcli 13^. 1967. 
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Exhibit V-4 



SPIN-OFF DATA 

SELECTED NON-PROFIT ORGANIZATIONS 





Number of Nev^^ 
Rrms Spun^Off 


Number of Spin-Offs/ 
Mean Employment 


Spin-Off Rate 


Non-Profit Research Institute'* 


3 


1.8/1220 


1/678 = 0015 


Government Research Center 


1 


1/1950 


1/1950^.0005 


University - (engineering faculty ^ 
and research associates) 


2 


*2/£45 


1/122 =^.0032 


(engineering faculty, 
research associates, and 
graduate students) <^ 


2 


2/1040 


1/520- = ,0019 


{engineering* physical ^ 
sciences, and business) 


4 


375/2760 

— 1 


1/736 =^ 0014 

t .. . • 



Number of new firms founded with at least one founder from the organization listed. Because 
some founders may have been from other organizations, these ma/ count as fractional spin-offs 
m calculating spin-off rates. 

D 

Various non-technologlcally orfente'd consulting firms have also spun-off : If »&y are not Included. 
Only those professional and support personnel associated v;ith engineering and the physical 
sciences are Included in the base population which constitutes the denominator. 

c 

N w.f irms founded by people from tHe engineering school divided by average number of 
engineering faculty and research associates. 

d 

New firms founded by peopfe from the engineering school di>^ded by average numl>er of 
engineering faculty, research associates, and graduate students. 

New technologica<ly-based firms founded by people from any part of the university divided by 
average number of faculty, research associates, and graduate students in engineering, physical 
sciences, and business school. 
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were consulted to determine whether any omissions could be iden- 
tified. For each of these organizations, spin-off rates were calcu- 
lated. The findlngs'are listed In Exhibit V-4. The definitions given 
previousfy were applied, so that only new. technologically-t>ased 
firms founded since 1960 were included. Spin-off firms providing 
consulting of a non-technical nature were excluded. 

The spin-off rate for the non-profit research institute (1/678) is 
about the same as that for large companies as a group. The rate for 
the government laboratory (1/1950) Is very low, in fact one of the 
lowest rates encountered for any organization studied. The univer- 
sity spin-off rate varies from 1/122 to 1/736. depending upon the 
base population used. The appropriate population might be de- 
fined solely as engineering faculty and research associates: it 
might also be broadened to include faculty, research associates, 
and graduate students In engineering, the physical sciences, and 
business. 

In total, these non-profit organizations have served as incubators 
for slightly less than 3% of the NTBPs founded In the 1960's. The 
pi-Sncipal incubators have been the Industrial firms. 

The fact that the Stanford University School of .Engineering (one of 
the most prestigious In the country) has had relatively few spin- ..^ 
offs was surprising. There appears to be a marked contrast with the 
expe. ../nee at the Massachusetts Institute of Technology; M.l.T. and 
its laboratories appear to have had much higher spin-off rates.s It 
is difficult to make direct comparisons of data, because of dif- 
ferences In definitions used; for Instance. In this study of Palo Alto 
spin-offs, part-time businesses, as well as management consulting 
and computer software firms, were not Included. Situations In 
which professors served as part-time consultants were not counted 
as university spin-offs. Further research, focusing upon differences ' 
in the Stanford and M.LT. experience would be Illuminating. One 
factor which may account for some differences Is that Stanford, 
unlike M.I.T., does not employ large number's of full-time re- 
searchers In seml-lhdependent laboratories. | 

In response to queries about the low spin-off rate from the govern- 
ment laboratory, two reasons were suggested most often by those 
who knew the laboratory. One was that much of the work being 
done there did not appear to have great commercial anolicabtllty. 
In addition, the typical professional employee was described as 
more scientifically oriented and less commercially and entrepre- 
neurially oriented than his Industrial counterpart. 

VARIATIONS WITHIN LARGE ORGANIZATIONS 

For some of the large, prolific incubator firms In the area, spin-off 
data were available for individual parts of the organization The 
data are illustrated by the following exaniples. 

One rapidly growing firm had eight spin-offs during 
the decade of the 1960's. Eighty percent of the firm's 
employees were in one division whose activities were 
concerned mainly with one large government contract 



a. 
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and the associated follow-on contracts. Only one of 
the firm's spin-offs was from this division, while the 
remaining spin-offs were from the other 20% of the 
company's business. . y * 

b One semiconductor manufacturer had about 85% of 
Its personnel worfcfng on the development snd pro- 
duction of semiconductor devices, with the remainder 
In the equipment division which developed production 
equipment for.manufacturing^semlconductors. Of the 
firm*6 sik spin-offs, four were from the smalJ equip- 
ment division. ' J ^ • 

c. One large firm had had no spin-offs from the major 
* division which accounted for 50% of Its sates. Ait 
seven of its Palo Alto spln-;offs came from smaller de- 
partments which offered a varlgty of products and 
which tnade up the^ other 50% pfUhe business. 

Such evidence suggests that In large flmjs the spin-off rate Is lik^ty^ 
to be highest in those departments which constitute the "^small 
businesses** of the firm. This hyfJoth^i^sls Is entirely constsient with 
the finding that small firm's asa class have higher epin-off rates. 
The reasbns advanced for explaining the high spM-off rate for 
small firms probably also appSy here. In addition, small divisions \ 
of larger firms may, on the average, be more poorly managed than 
the large divisions and may have more frustrated managers. This 
may be because of their low visibility, the fact that top manage- 
ment often comes from ''backbone dlvlslpfts/' and because the ^ 
small divisions lack internal bargaining pov/er to obtain discratfon- 
ary resources such as Investments In new products. " 

CONCLUStON 

The founding of new, technologlc^lly'based f Inms seems to be 
plosely related to the charagfteristics of ^tabllshed **incubfetor or*, 
gaj^tibns.'' in this initial alttemptto examine the phenomenon of 
splrf<>ff fzies, data ware gathered on nev/ compantes founded In 
the Palo Alto area during the decade of the 1960's. Sellent find- 
ings wore as follows: 

1 . Spin-off rates from established organizations varied 
widely, the range of variation belpg of tjie 
order of 200 to 1- 

2 f%ns with more than 500 employees had* as a class. 

the fov/est splh-off rates* Small (Irms as a class had 
^ spin-off rates ten times as high as the large firms, and 

small subsldlarl^ had a rate eight times aslhligh as 
> the large firms! 

3. Of the major non-profit Incubator organizations, the 
university and the non-profit research Institute hair 
spin-off rates comparable to large scale industry; the 
major government laboratory had a very low spin-off 
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rale. The non-profii organizations have served as in- 
cubators for jess than 3% of the new. technofogically- 
based llrms in the 1960's 

Umlted evidence suggests thai in large firms the 
largest divisions have the lowest spmoff rates 



Ctearly, spin-off rates vary vWdely among estabi|shed firms, and 
some kinds of organizations appear to function as incufaators to a 
greater extent than others. This research suggests the importance 
of the organizational setting as a variable mf iuencing the entrepre- 
neurial decision. 
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CHAPTER V( 



Regional OlfferGnces in Technical Entrepreneurshlp 

Why does technical entrepreneurship seem to take root in soma 
areas and not in others? In 1967. the "Panel on-lnventlon and Inno- 
vation" took note of these regional diffeiences: 

"C/f/es and regions appear to vary markedly wifh respect to success- 
iu! generation of new technologically based enterprises. Unfortu- 
nately, there are no statistical data to show f/j/s But our personal 
experiences -and we claim no more proof than that- tell us that 
cities and regions do vary widely in their propensity to exploit their 
innovative potential We surmise that Important factors exist which 
go tieyond such indexes as the total number of scientists in the 
area, or the total R&D expenditures, or the avaifabHiiy of capital. 

Previous observers have pinpointed several factors which may fae 
important In creating a favorable climate for entrepreneurship. One 
researcher concluded ■t:)at the significant differences between the 
Boston and Philadelphia experiences were due primarily to tv;o 
factors: the attitudes of the banks and the presence of strong 
graduate engineering schools 2 The observation that the leading • 
complexes to date have grov/n around strong universities has led to 
the conclusion that this Is a critical factor, with university policies 
which pennit and et scourage consulting andlclb^ relationships with 
industry being additional requirements.^ Sim^ highfy-t rained tech- 
nical people are mobile and often can chcbs^ where they want to 
live, sunshine and cultural attractions are belfeved to be highly 
desirable.** Local sources of venture capital, sympathetic to tech- 
nical ventures, is another factor sometimes mentioned.^ 

Despite the above references, previous research into causes of 
regional differences in entrepreneurship has not been extensive. It 
is obvlotis that the processes influencing enirepreneurehip are com- 
plex^e.nd that a number of factors act and Interact. Clearly, no 
single factor Is sufficient to create a climate favorable for entre- 
preneurship. One can point to regions which have strong engineep- 
ing colleges, or delightful climates, or the presence of thousands of 
engineers, bu ' which do not have significant technical sntrepre- ' 
neurship. One caw also note that some regions change over time, 
Palo Alto had relatively little technical entrepreneurship before 
World War i j. and most of the NTBPs founded in Minneapo!ls-St 
Paul were started since.19S0. Apparently, the regional climate for 
entrepreneurship can change overtime, with various casual factors 
at work 

One ipproach to understanding the environmental Influences upon 
entrepreneurship is to sttidy how individual firms get started in 
an area of active entrepreneurship and to detern^lne those regional 
factors which ssem to exert influence. Ideally, one might wish to 
study such a region over time, as the rate of entrepreneurship 
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changes. One might also gain insights from * ^iicitfy studying 
and comparing different regions with contrasting rates of 
entrepreneurship. 

This study, with its focus upon new firms founded in the Palo Alto 
region during the t960*s, does not have some of the dimensions of 
the **ideal study** described above. However, it does permit us to 
identify a number of regionaf factors which seem to be important, 
and to develop a theory of how these factors interrelate in creating 
a climate favorable to technical entrepreneurship 

MAJOR INFLUENCES 

fn "A Framework for Understanding Entrepreneurship/' presented 
in Chapter III, three major influences upon entrepreneurship were, 
discussed. They were the individual, the incubator organization, 
and 'Various external factors, many of them regional m nature/* Al- 
though afl of these may influence regional entrepreneurship^the 
evidence in thisrstudy relates particularly to the role of the incuba- 
tor organization and those external factors which differ from region 
to region. 

The decision to found a new firm is an intensely personal decision, 
and those past experiences which affect an individual's inclination 
to take this step are clearly important One can speculate as to 
whetherengirieers in different parts of the country have differing 
inclinations toward entrepreneurship. Unquestionably, on a nation- 
al scale* there is a migration of engineers to the West.^ Possibly, 
those who migrate are more inclined to be risk-takers, resulting 
in an accumulation of engineers on the West Coast v^ho are more 
likely to undertake high-risk activities such as becoming entre- 
preneurs. We do not have evidence relating to these interesting 
speculations at this time* Fulure research may show whether 
there are mgicnaf differences in thesfj personal traits. 

The nature of established Incubator organizations clearly does 
vary substantially from region to region. As discussed In Chapter 
IV. the Palo Alto experience suggests that established fimns in- 
fluence entrepreneurship in several ways, Including the location of 
the new firms, the nature oj products or service offered, the 
assembly of founding teams/ and the tnotivations of the founders 
We further note that, even within an area of active entrepreneur- 
ship, established organizations vary widely in the extent to which 
they function as incubators. 

The imp ^ns of these findings for understanding regional 
diffon^nces in technical entrepreneurship are the following: 
1 Within a gjven region, unless there are established 
organizations employing potential technical entre- 
preneurs, there are unlikely to be any NTSFs founded 

Whether spfn^offs occur depends, in part* upon the 
nature of the established organizations Their size, the 
way they are organized, their success in recruiting capable, 
smbitious people, and the extent to which they 
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provide satisfactions or frustrations for thieir profession- 
al employees are determinants of wf^ether founders will 
spin off. It is also important whether potential entrepre- 
neurs are acquiring technical and market knowledge 
which relates to areas of expanding opportunity which 
can be exploited on asmall scale by a new firm. 

■Regional differences in technical entrepreneuiBhip reflect, in 
part, regional differences in the presence and nature of established, 
potential incubator organizations. • 

Another influence which appears to vary from region to region con- 
sists of a network of external factors, many of y/hich appear to 
depend upon past entreprene6rship. Some of these appear to be 
much more important than others. They Include: 1 , an "entf epre- 
neurra) environment;" 2. the' existence of new, small incubator firms 
and a "pool" J experienced entrepreneurs; 3. the presence of 
specialized sources of venture capital; 4. the role of univiersities; 
5. the presence of a "cpTnplex" of related.firms; and 6. the presence 
of attractive living copditions. 

•ENTREPRENEURIAL ENVIRONfVlENT 

The decision to start a new firm obviously Involves considerable 
risk. The prospective founder must weigh the risks and rev/ards of 
entrepreneurship as lie perceives them, and then decide whether 
this step, with ail of its sacrifices and uncertainties, should be under- 
taken by him and his family. 

The environment in which a prospective entrepreneurfinds himself 
can significantly affect his perceptions of the risks and rewards 
involved in entrepreneurship. The San Francisco Peninsula area 
has developed what might be termed an "entrepreneurial environ- 
me'ht." and this has probably been an Important factor in the high 
btrth rate of NTBF's in that area. 

An entrepreneurial environmentmight.be defined as a situation In 
which Prospective founders of new firms have a high awareness of 
past entrepreneurial action, of sources of venture capital, and of 
individuals and institutions whicfynight provide help and advice. 
In such an environment, surrounded b^ examples of success and 
information atjoutentrepreneurship, the prospective founder may 
perceive the risks associated wUh entrepreneurship to be relatively 
low and the rewards to be relatively high. 

Most of the founders of the 30 companies studied Intensively knew 
of many examples of the action which they were considering. 
Many had observed prior spin-offs from the firms they were leaving. 
At the time they made the decision, 93% of the founders knew of 
other founders of NTBF's; many were known personally. {Interest- 
ingly, they tended to know of successful NTBFs, but rarely of un- 
successful ones.) in thinking about the decision which they had 
made, most thought that their decision had been made easier be- 
cause they were iocaXed in an area in which technic^! entrepreneur- 
ship abounded, A typical comment was, "Men whom I had gone to 
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school with had already taken this step and were doing well. If they 
could do it, I thought I could too." 

Af they made the decision to starta firm, most of the entrepreneurs 
later described themselves as very confident. Seventy-seven percent 
said they admitted almost no chance of failure, and were sure they 
could make the new business succeed; only 13% admitted to serious 
concern or saw themselves as ufjdertaking a very risky venture. 

Contrast the experience of these thirty founders with that of some 
engineers'in the Middle West recently interviewed by the author. 
These men were trying to become the first spin-off from a very large 
technically-oriented business located in a smdll Midwestern town. 
This business operates In an industry which has had many spin-offs 
in the Palo Alto area. These njen did^not know of any prior spin-offs 
from their company; ih fact, they did not know personally any tech- 
nical entrepreneurs. They did not know of any regional sources of 
venture capital. If they surrendered the security of their monthly 
paychecks and risked their life savings, they could not reassure 
themselves orthelr.wlvesthat.this was a step which other men.'like 
themselves, had taken and succeeded at. Eventually, they gave up 
their plans and went to work Individually for other employers. 

Study of the Palo Alto area during the 1 960's does not answer the 
question of how an entrepreneurial environment gets started. 
Presumably, the first instances of entrepreneurship in a region 
take place without this influence. Each successful new firm then 
provides an example for others v^ho^may follow, in time, an 
environment may develop such that the prospective founder is 
exposed to many successful examptesof entrepreneupsbip and 
fii?d? it relatively egsy to learn about what Is Involved in starting 
arid f(nancing a company. 

V4i EKISIENCEOF NEW, SMALL INCUBATOR FIRMS AND 
EXPERIENCED ENTREPRENEURS 

An executive who is considering the major step of founding a new 
firm must ask himself, "What is involved in getting a company 
started and do ! know how to do these things?" He must also con- 
sider whether managing an established small firm wjll present 
problems similar to those he has dealt with in the past. 

The fact that substantial entrepreneurship has already occurred In 
the P^lo Alto area means that many new and small firms are now 
located there: In many ways tliese small firms are almost ideal 
Incubators. The employees in these firms are, by definition, acquir- 
ing market and technical knowledge which can be exploited by a 
small firm. They are also learning what Is involved In managing a 
new, technologically-based firm. Recall that study of sipln-off rates 
in the Palo Alto area indicated that the class of firms with legs than 
500 employees had a spinoff islg.10 times as high as firms with 
more than 500 emp!oyees.(See Chapter V.) Thus, past entrepre- 
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neurship generates hew and small firms which seem uniquely 
suited to functipn as incubators. 

Past entrepreneurship also generates experienced entrepreneurs, 
^ome of these men stay with their firms as they grow. However, " 
many of the firms are acquired and many of the founding teams 
break up. After the merger or after the fight with the co-founder, 
what doestthe former entrepreneur do? Often he turns to entrepre- 
neurship agian. Eight of the 30 co;npanies studied intensivefy in 
the Palo Alto area were founded by men who had been in the 
founding groups of other co'mpanies previously. One man was 
starting his fourth new business. Without exception, these men in- 
dicated that it was easier to starj^^ompany the second time; both 
in regard to making the decisioVf^chologically aHd in regardjo 
knowing what was involved in launching a firm. 

In the'Palo Alto area in {he year 1968 alone, there «vere 44 NTBF's 
founded, involving some 118 individual entrepreneurs. Ther^ are 
probably almost 1000 experienced techaical entrepreneurs iH 
the Palo Alto area. The presence of these fhen makes future 
entrepreneurship more likely. ^ 

SOURCES OF VENTURE CAPITAL ^ 

The birth of new firms depend^ upon the availability of venture 
capitaL In the Palo Alto area, a number of sources of venture 
capltal^specialize in investing in and assisting NTBF's. The 
presence of some of these sources is clearly related to the high 
level of entrepreneurship which has existed there in the past. Dur- 
ing the 1960's, a major source of venture capital was the successful 
entrepreneur of the l550's. 

A typical situation involves the entrepreneur who has founded a 
successful firm and then later sold out; he may be wealthy and still 
relatively young. Often, there are many investors who previously 
have made money through backing his judgment; he may feel that 
the one thing which he knows best is how to help an NTBF gel 
started. What doesthe successful entrepreneur do? In the Palo Alto 
area, he sometimes has become a venture capitalist, investing in 
and advising the next generation of entrepreneurs. His influence 
often extends beyond his own fortune^ for there are investors 
willing to back his judgment again. 

There are aiso a substantial number of experienced entrepreneurs, 
still managing their firms, who play a key role in advising investors 
and prospective entrepreneurs. One company president estimated 
that, on the average, he judged one new company proposal per 
week. If the venture looked promising he helped the prospective 
founder get together with what he termed his "stable of investors." 
This is typical of the well-developed communication networks 
which permit the prospective founder to make contact with sources 
of capital. 

The success of many of the firms in the Palo Alto ar.ea has created 
substantial stock values, not only for the founders but also for key 
employees. An important source of initial capital in 43% of the 
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Exhibit VM 
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firms studied interVsively was stock held by the founders in^the - 
firms for which they had previously worked. Some of these men 
had been founders previously others had been able to exercise 
stock options. Since stock ownership is often seen as a way of tying 
an executive to affirm, it is interesting to note that this ownership 
has often made If financially possible for key men to leave and start 
their own firmsy 

In the Palo Alto area, there are also a number of venture capital 
firms which soecialize in investing in and advising NTBF's. A ^ 
continuing flaw of entrepreneurs seeking capital has provided the 
opportunity fbr such firrps to develop there. Although ihere has * 
been some venture capital imported from other parts of the 
country, mo^t new firms have been financed locally. Cf 30 firms 
studied intensively. 18 raised outside capital, and 15 of these raised 
all or a substantial part of their capital in the San Francisco Say 
region. (Sde Exhibit VI-1 .) Many of these founders believed it 
would hayfe been much more difficult to sell stock.in other parts of 
the counfry. (Sdrne had. in fact, to do just that, with little 
SL ccessJ Several reasons for this belief were advanced: 1 . they 
la :ked ways of learning about and making contacf with the "right" 
potential investors in other areas; 2. investors in the San Francisco 
Bfiy arefa were more likely to understand and be sympathetic to 
.tacfincflogically-oriented businesses; 3. potential local investors 
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easily check into the background of the aspiring entrepre- 



neur — they often knew him already — and they could keep in close 
touch with the new firms; presentations and proposals to such local 
investoi^s did not have to be so elaborate. 

In Palo Alto, past entrepreneurship and the wealth created by 
theselsuccessf ul firms have made possible the growth of a local 
venti|re capital industry. Future entrepreneurs are by no means 
assured of venture capital; howeyer, it is relatively easy for them .to 
mak^ contact with institutions experienced in helping NTBF's. 

Certain other regional factors, sometimes presumed to be impor- 
tant, appear to have played a secondary role in the Palo Alto area 
in the 1960's. These are discussed below. 

THE ROLE OF UNIVERSITIES 

There is a general feeling that a first-rate university is important in 
the overall process of creating a complex of technically-oriented 
firms.7 

However, this study indicates that the universities have notplayed 
an important role as incubators of NTBF's. Only 6 of 243 firms 
studied had one or more full-time founders who came directly from 
any of the universities in the area or their laboratories. (See 
Chapter V.) In the 30 firms studied intensively, the founders did not 
appear to give any weight to the presence of the universities in 
making the decisions to start their companies. 

In the early days of the development of the Palo Alto complex, 
many of the new firms apparently did have close relationships with 
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Stanford, in some instances spinning off directly from the univer- 
sity. Some of these firms, such as Hewlett-Packard, subsequently 
had substantial economic impact. It might be argued that the uni- 
versities played an important role in seeding and nurturing the 
early development of this complex. 

During the 1960's. the local universities appear to have contributed 
to technical entrepreneurshfp in a less direct manner than through 
being major incubators. They have educated many of the entrepre- 
neurs; in some instances, entrepreneurs first came to the Bay area 
to pursue a degree and then chose to stay on. (Of the 30 entrepre- 
neurs studied intensively. 29 had university degrees; 17 of these 
received their last degree in the San Francisco Bay area, and 9 of 
these received their last degree from Stanford.) In the continuing 
struggle to l<eep abreast of current scientific knowledge, the local 
univen^ities provide consulting assistance, as well as opportunities 
for continuing education for professional employees. They have 
apparently helped to attract the branch plants and laboratories 
which have, in turn, spun off new firms. Acgpfding to the ervtre- 
preneurs interviewed, the universities have also added fo the 
overall attractiveness of the area and have given the new firms 
advantages in recruiting technical personnel. However, during 
the 1960's in the Palo Alto area, it has been the industrial firms, 
not the universities, which have served as the principal incubator 
organizations. 

A COMPLEX OF RELATED FIRMS 

The many technologically-based companies in the Palo Alto area, 
and particularly the electronics firms, create a complex of inter- 
related businesses, some of which buy from and sell to each other. 
One might presunnethat an NTBF. starting in such a complex, 
would enjoy a competitive advantage, because of close proximity 
to customers and suppliers, and because of access to trained 
personnel. Thus, one might predict that NTBFs would be estab- 
lished primarily in existing complexes. 

The experience of the 30 firms studied intensively indicates that 
location in a complex is very important for some nevy firms, but is 
not a significant competitve advantage for most of them. 

Five of the 30 firms were'primarily suppliers to other Palo Alto 
area electronic firms. These companies, emphasizing custom 
fabrication, relied heavily upon face-to-face contact with the 
technical personnel of the customer companies. For these satellite 
firms, initial location outside an existing complex would have been 
difficult if not inconceivable. 

However, the rest of the founders either saw no significant 
marketing ach^antages to being located in the Palo A!to area, or 
noted jlhat their primary markets were in other parts of the country. 
Often, these latter executives would say that, from a marketing 
standpoint, they would be better off to be located in the Middle 
West or on the East Coast. 

In regard to specialized suppliers. 9 of the 30 founders saw marked 
or slight advantages associated with being located in the Palo Alto 
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• complex. However, the other founders thought they could have 
been serviced as wei; in almost any major city, and 4 of the 
founders thought tnat certain other locatio.is offered advantages 
in regard to supplier relationships. 

The ability to attract and keep good technical personnel is impor- 
tant for rapidiy growing firms which exploit new technology to 
achieves competitive advantage. Most of the foiinders believed 
that location in Palo Alto gave them an advantage in this respect. 
One founder commented. "In^ur technology the i)est-trained tech- 
nicians in the world are located in this valley, and we're in a 
position to hire them." \ 

One particular advantage of the established complex lis its - 
ability to support consultants. Almost one-third of the foiunders 
left their former jobs without specific plans for the future\ln many 
instances, consulting provided a way for the founder to support 
himself whileplans were crystallizing and capital was befn^ raised. 

In certain other respects, this location was considered to be 
relatively unattractive by the entrepreneurs. Wages for non- 
professional personnel, taxes, and manufacturing space are all 
considered to be relatively expensive In the Palo Alto area. As one 
founder commented, "This is not a low cost area in which to do 
business." 

Location in an established complex offers competitive advantages 
for some NTBF's. However, it would be a mistake to assume thai all 
or most of these NTBFs require location in f he Palo Alto complex 
to be successful. On the whole, most of these firms did not appear to 
be located in this complex because of careful economic analyses of 
the impttcations of locstion. Rathen they were located there be- 
cause founders tend to start new companies where they are already 
working, and jthese founders were already there. 

ATTRACTIVE LIVING CONDITIONS 

Potential technical entrepreneurs are usually highly trained 
people who could choose from many job opportunities. They are 
also the kind of people who are concerned about living conditions, 
including the quality of schools, recreational opportunities, and 
cuftu ral attractions. Most observers would consider the Palo Alto 
area superior in regard to all of these factors. To what extent have 
desirable living conditions directly Influenced the high rate of 
technical entrepreneurship on the San Francisco Peninsula? 

One cannot argue with the proposition that attractive living con- 
ditior)S can play an important role In attracting technically-trained 
people to an area. For this reason, established firms often choose 
to locate branch plants and laboratories In such regions, where 
they expect to enjoy a competitive advantage u\ recruiting, (n fact, 
of the 30 founders studied intensivefy, 1 4 came from elsewhere to 
take jobs in the Palo Alto area; in addition, other founders came to 
the San Francisco Bay area to get university degrees and then 
stayed on. 
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However, recall that most of the entrepreneurs were already living 
and working in the Palo Alto area when they founded their firms; 
despite attractive Jiving conditions, very few founders were 
attracted from elsevi^here at the time they started their companies. 

For those founders who were already there, the decision to start a 
new firm did not seem to be influenced directly by living con- 
ditions, Exceptions.were two Instances in which the established 
organizations were to be moved to other parts of the country' and 
the engineers or their wives did not want to ao. Most of the entre- 
preneurs did express a Hking for the region, and this may have 
been one factor causing them to be willing to make a permanent 
commitment. However, as entrepreneurs described those factors 
which they perceived to have influenced their decisions, opportun- 
ities and frustrations were often mentioned, but living conditions 
were not. The ''sunshine and surf may be a primary factor in 
attracting potential technical entrepreneurs to a region; however, 
it does not appear to play a prominent role in subsequent decisions 
to found new firms, 

CONCLUSION 

Based upon the previously discussed findings, hov/ can we explain 
regional differences in technical entrepreneurship? Ideally, one 
would like to be able to study a region through time as the rate of 
entrepreneurship changes^However. based upon this intensive 
study of the Palo Alto area, it is possible to construct a theory about 
how entrepreneurially active areas get that way. 

If an area is to develop technical entrepreneurship, organizations 
which can serve as incubators must be present or be attracted or 
created. Since founders tend to start firms where they are already 
living and v/orking. there must be organizations which wilt hire, 
bring mto the area, and train the englmeers. scientists, and 
technical managers who may someday become technjcal 
entrepreneurs. 

However, tho nature of these organizations is critical in deter- 
mining whether spin-offs actually occur, ft is certainly not 
difficult to point to cities where thousands of engineers are em- 
ployed, but where there is little entrepreneurship. If the estab- 
lished firms serve markets which are stable or declining, there is 
little incentive for the prospective entrepreneur to enter the field. 
If *he established ?irms are in industries which require large capital 
investments or substantial organizations to compete, it will be 
dlfficufl to assemble the critical mass needed to get a new firm 
started! If the potential incubator firms hire relatively undynamic 
people, train them; narrowly, and organize so that engineers talk 
only to engineers, etc.. then it will be difficult to assemble a found- 
ing team with the needed knowledge and skills in marketing, 
engineering, and manufacturing. If the established firm's are v/ell- 
mansgcd and avoid periodic crises, there may be little incentive 
for potential founders to leave comfortable positions. 

In an environment in which the established firms are as described 




above, there probably has been little past entrepreneurship. 
Under such conditions, a would-be founder will find the going 
difficult. If he seeks to bolster his confidence or to gain advice, he 
will find few successful founders who have preceded him. If he 
seeks to support himself as a consultant while formulating his 
plans and raising capital, he may find this di^icult If he i^in a "one 
company" town. Sources of venture capital experienced \n 
investing in NTBPs may not be avallalife locaUy. and making 
contact with possible investors may be laborious and time^onsum- 
ing. In such an environment, the prospective founder's personal 
experience is likely to have been in large, established firms: he is 
likely to know little* about what is involved in starting and 
managing an NTBF. 

If there are new firms started in such an environment, the founders 
are likely to come from promising new ventures or particular 
•'small businesses" within the established firms. Possibly, ti.ey 
involve those rare instances In which the founder comes from an- 
other geographical location orstarts-a new company not related to 
the business of the parent firm which he has left. 

If the first new companies are successful, then their success 
begins to change ttie environment. These new firms are likely to 
be better incubators, that is to have higher spin-off rates, than the ^ 
older firms which their founders left. Their success many begin to 
convince others that entrepreneurship is feasible and rewarding. 
Potential investors may be encouraged or created by4he success 
of the new firms; financial consultants and venture capital firms 
may then develop. Future founders then find a more promising 
environment than those who went before. 

The rate of entrepreneurial activity may be accelerated or 
diminished by a number of factors* One of the most important Is 
the development of the markets and tecbnologles on which the 
area's industry Is based. If the rates of market grc lh and tech- 
nologlcal change dec!in&. then technical entrepreneurship will 
lessen, for potential founders will find fewer areas of opportunity. 
Public attitudes relating to the "new issuetnarket" are also 
Important, for they affect substantially theavaliabllity of venture 
capital. 

However, if these factors are favorable, a self-reinforcing process 
takes place, in that past entrepreneurship makes future entre- 
preneurship more likely, and. In time, a high rate of entrepre- 
neurial activity may develop. 
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CHAPTER VII 



The BIrCh And Dealh Of Firms Over Time 

How has the birth of NTBPs m the Palo Alto area changed over 
t.me? Durmg the nine full years for which data are available, the 
number of new firms started annually varied from 16 tn 1965 to 44 
m 1968. (See Exhibit Vll-1.) (During the first half of 1969. 18 
foundmgs were idenufied: this number is undoubtedly under- 
stated because new firms often do not become "visible" until 
several months after founding, and the cut-off date for the sfuUy 
was July 1,1969 ) ^ 

Spin-Off rates were calculated for each year, based upon 
estimated total regional employment m technological enterprises 
for each yean The spm-off rate per year varied from 1/4655 or 
00021 in 1965 to 1/2170 or .00046 in 1968.' (See Exhibit VU-2 ) 

The discussion bf regional factors affecting technical entrepreneur- 
ship in Chapter VI suggested that feedback mechanisms operate 
such that past entrepreneurship makes future entrepreneurship 
mone likely. This leads to the conclusion that, other things being 
equaL the birth-rate oflfiew firms should ?ncrease over time. 

The average number of firms founded in the later years of the 
decade was somewhat higher than In the earlier years. (Dunng 
1960-1963, the mean number of firms founded annually was 20 2. 
and during 1965-1968. the mean number was 31.2.) . 

However, examination of birth rates In the scatter diagrams m 
^hibll VI 1-2 shows a decline from a peak in .1961 to a lower level 
in the middle 1 950's and then an increase toward the end of the * 
decade. Evidence from this limited period do^ not indicate a 
marked increase over time in the annual birth-rate of NTBFs 
Possibly, examination of a longer period of time, including the 
early days of the development of the Palo Alto complex, would 
disclose whether the birth-rate of new firms has increased over 
time 

VOU\TILITY OF THE FIRMS 

What happens to the new firms after they are founded*^ In studying 
these nev/ companies, one is irhmediately impressed by l^ieir 
volatility. The firms seem always to be changing ~ their manage- 
ment, Iheir ownership, even their names After a firm is founded, 
the passing of each addUionaf year increases the probability that it 
will have been acquired or that one or more of the founders wiil have 
left (See Exhibit VI!-3,) After five years, only slightly more than 
half of the NTBF s were still operated as independent firms with 
the original founcling team intact The actual frequency of change 
IS undoubtedly greater, inasmuch as it is often difffcull to learn 
about these changes. 

Known instances of outright failure appear to be quite rare ^ This 
contrasts sharply with an earlier ^tudy which showed the discon- 
tinuance rate for manufactunng firms as a whole to be much 
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volatjlity of firms 

* 

Percentage of Firms Founded Each Yoa? Which Subsequemiy FaUed. 
Were Acquired, Or Had At Least One Founder Depart by July 1. 1969 



Percentage of Firms Founded Each Year 



3 - 



>'€*af i^Xf 1962 1963 1^ 1965 1966 

FoundedHacH Year 17 25 19 iS ?4 16 27 

Fa<»ed 2 

SndependenMifTTis o«^eof 
more founders d'^paried I 

50 founders remam 4 
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higher than !ha{ found here Of newly esiabiished or acqu<fed 
manufacturing firms, about 40% did pot survive the first i 
year^ and 67% the first 4V'^ ye^rs Non-survtvat mcluded sale or 
liquidation. About ^0% of the non-survtying firms were Jiquioaied 
and the remainder were sold ^ 

In a study of NTBF^s m the Boston area. Robens and Wamer tound 
^ y ioxa\ failure rate of only 20% over the full average tour lo f <ve 
V^cs period of existence of our new enterpnses 

It may &e that the failure rate m the Palo AHoarea is understated 
The firms most likely to have been overlooked sn the study are 
those which failed before they ever acquired much visibiiay 

However, there ^s another reason why the failure rate seems low 
The end result for both successful and unsuccessful NTBF s is often 
the same — acquisition Even a group of founders who have been 
unable to develop a viable business are usually worth someihmg to 
^cquinng firm because of their hnow-hov^ Thus ti is that one 
wui leam that the "X Electronics Company/* which had two 
employees, has been acquired, with the president of ' X ' slated to 
become a department head m ttie acquiring firm The general 
reefing in me industry may be that "X" failed, yet tne former 
founder v^iil be quick to point out that they did ^ ol fail, but were 
only acquired ' 

The depanure of founders occurs with surprising frequency, even 
from successful Dusmesses About 6i % of these cornpames v-^ere 
started by tv^o or more luU-time founders Focusing only upon 
these multiple-founder firms which are still in existence as 
independent firms after 4 or more years, one finds that only S2S 
still nave their full founding teams intact {See Exhibit ) As 
the mw turn struggles for surv?vai» the relationships m the found> 
ing group often come under'mtense pressu^^e Str qg'es for power 
are not uncommon Some founders prove lo incompatible 
lacking ui the necessary Skills, or unwilling to continue the f^gh? 

fnterestingiy enough, even name changes are common among 
ihese new firms, particuiariy dor .ng tfie ear Sy months wnen thrngs 
a/e most fluid Of 2^3 firms founded during the i960's. at ?easf 36 
ha^ r^^r^rjf^^ ineif names by m?d-1969 Se^*erai nad had more man 
two names Often the change was slight, su as fro^rs Smith Devei 
opment lo Smi:h Optronics, tn other instanc^^ the successive 
rtames seemed lo be completf»iv unteia^Bd When me new firm had 
nad limited success, the new nar; ^ ^^tnen iotaea way to ten me 
world thai thmgs nad changed, that with new capital new key 
people, and a new namf , there was to be a fresh start it m«gr^i 
be added mat name changes complicate the task of studying 
all of the NTBF s that have t>e* i foandeti m an area 

The high degree of change associated with these firms pernaps 
<^eached the ultimate m regard to the following company whiCh 
expenenced thc^ changes durmg a period of somewnat over io 
years 
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*'Smtth Electronics^' was acquired by an eastern conr.pany which 
renamed it and operated it as an Independent subsidiary. Sub- 
sequently, this subsidiary was sold to another firm and renamed 
again. One of the divisions of the firm was then sold to a mid- 
western company and set up as an independent subsidiary with 
another name When the midwestern company was itself ac- 
quired, this subsidiary was unwanted. A new corporation v/as set 
up, in part by a man who had been a key executive of the firm, 
and this new corporation bought the subsidiary Snd renamed 
it again 

CONCLUSION 

The average number of firms founded annually was somewhat 
higher in the later years of the decade than in the earlier years 
However, ihe birth-rate of such firms, taking into account the 
growth in regiona! employment, showed no marked increase 

Once established, the NTBFs appeared to have a .ow failure rate, 
m the sense of outnght liquidation. However, m other ways they . 
v/ere quite votatde, often being acquired or enduring the break-up 
of founding teams 
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CHAPTER Vlll 



Conclusions And Jmplications 

♦ 

Based upon this *^tudy of new firms founded in Palo Alto, can we ex- 
plain how a particular individual fgunds a firm at a particular time 
and place? 

Clearly, the individual is tha starting pbint. New firms are started not 
by impersonal processes, but by men wh^ ^hoose to take this step. 
But. why do some individuals become ent reneurs, and not others'? 

The processes influencing the individual entrepreneur are many and 
complex, yet certain events and mfluences appear to be important. - 
To start at the beginning, of ail those born at a given time, some may 
be more qualified than others for genltic reasons, inasmuch as tech- 
nical entrepreneurship seems to require above average Intelligence 
and energy levels. Childhood experiences undoubtedly exert an In- 
fluence, For Instance, it appears that those who have a childhood 
model - a father in business for himself - are more likely later to be- 
comefour^ders. Children who have an orientation tov/ard science and 
mathematics cleariyaremorelikelyto become fec/?/7/ca/entrepreneurs. 

The population of potenttaJ technical entrepreneurs narrows sub- 
stantially as educational decisions are made. Unless a person chooses 
to go to college and unless he chooses to study engineering or the 
physical sciences^ he is unlikely to have the technical background 
necessary. Even among all engineering or science students, some 
are more likely to have the psychological characteristics, energy 
teveK technical mastery, and personal goals which may later culmi- 
nate in entrepreneurship. 

All of the engineers and science students with a possible orientation 
tov/ard entrepreneurship do not become founders. Career decisions 
to join particular firms are important. The organization v/hich any 
given engineer joins initially and other organizations which he may 
move to later on become successive educational institutions. His pro- 
fessional experiences may or may not enable him to dfevelop the 
technical, managerial, and market knowledge which zould later be 
_ capitalized upon in a nev/ firm. Some possible entrepreneurs follow 
career paths in v/hich their personal experience is narrow, or in 
v/hich they do not have the opportunity to have close contact with 
colleagues m other functional areas with whom they might form 
foundmg teams. An important factor is motivation, including the ex- 
tent to y/hfch potential founders achieve satisfaction, or endure 
frustration in thoir v/ork for established organizations. For most men. 
it IS difficult to leave the "warm bed" of a secure and satisfying posi-/ 
tion. events must occur within the incubator firm which make them 
determined to make a change, despite the risks and effort involved. 

Many potential technical entrepreneurs work in geographical regions 
v/here there has been little past entrepreneurship. Even if they have 
the motivation anri the capabilities, it is difficult for entrepreneur- 
ship to take root u* such an environment. In such a commuriity, the 
prospective founder sees fev/ models for the kind of behavior he is 
considering; there are no experienced and successful entreprenBurn 



from whom to seek advice and reassurance; contact with experienced 
sources of venture capital may be elusive and frustrating. Some 
possible entrepreneurs quit jobs with no specific plans for the 
future, but are located in communities v/here it is not easy to 
achieve self-support through consulting, while deciding what to do 
next. Under such conditions, the possible founder faced with 
supporting a family must take a job and make a commitment to 
another organization, with the consequence that the half-formed 
idea about founding a new company rarely develops in com- 
petition with the duties and loyalties associated with the new 
position. 

Many potenMal technical entrepreneurs, if they ever take the step of 
starting their own businesses, do so when they are in their thirties. It 
is in this age and experience range that mcst men have ^significant 
experience to draw upon, as well as the youthful vigor and willing- 
ness to take risks which are necessary. Thus, for many potential en- 
trepreneurs, the conditions which exist when they are in this period 
of their careers are critical The conditions within the established 
organizations for which they then work and the regional influences 
where they are then located may determine whether they take 
this step at all. 

Overall conditions relating to the nature of the economy and the 
availability of venture capita! may favor some generations of poten- 
tial entrepreneurs more than others. Those*men in the prime entre- 
preneuriar^ge who find themseK cs in an industry with declining 
fortunes or v/ith a stock market which has just "gone sour** on new 
issues by NTBF's may miss their chance. By corttrast. others may find 
themselves in the right place at the right time, with mastery of tech- 
nical and market knowledge about some exploding new technology 
and with sources of capital literally thrusting money upon them. 

The various influences upon the entrepreneurial decision are sum- 
marized in Exhibit VllM, 

IMPLICATIONS FOR ESTABLISHED FIRMS 

Although this study is primarily about the starting of new firms, 
there are important implications for executives of the established 
firms from which the entrepreneurs come. 

Many spin-off firms are highly successful and. to the dismay of 
management, draw off^the very kjnds of dynamic, entrepreneurial 
people which the established firms would like to keep. 

Some executives may be inclined to bemoan lh3 loss of goocT^ 
people, but to believe that conditions beyond their control are 
largely responsible. For instance, they may believe that if you are 
in the selmconductor industry in Palo Alto during the 1960*s. you 
are going to have some spin-offs. To some extent this may be true 
However, the findings reported tn ChajJter V demonstrate that, 
even in a region of active entrepreneurship such as Palo Aito. there 
ore wide variations in spin-off rates. Within a given industry /some 
firms funclipn as incubators to a much greater extent than others 
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Exhibit VIII-1 

INFLUENCES UPON THE ENTREPRENEURIAL DECISION 

Antecedent Influences 
Upon Entrepreneur 

1. Genetic factors 

2. Family influences 

3. Educational choices 

4. Previous career experiences 

Incubator Organization 

1. Geographic location 

2. Nature of skills and knowledge 
acquired 

3. Contact with possible fellow 
founders 

4. Motivation to stay with or to 
leave organization 

5. Experience In a •'small business" 
setting 

Environmental Factors 

1. Economic conditions 

2. Accessibility and availability 
of venture capital 

3. Examples of entrepreneurial 
action 

4. Opportunities for interim* consulting 

5. Availatjility of personnel and 
supporting services: 
accessibility of customers 



Entrepreneur's 
decision 
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Interviews with founders suggest that, if a firnri has a flurry of spin- 
offs, there is usually something wrong. It is often an indication of 
considerable frustration, at least among those who have departed. 

What might an established firm do to decrease its spin-off rale? 
This objective may be elusive for two reasons. One is that certain 
organizational characteristics which seem to have an influence are 
not easily changed. The second is that some of the actions which 
give promise of depressing spin-offs might, in some circumstances, 
make the organization less dynamic and less profitabte. Organiza- 
tional attributes which may be associated with a high or low spin- 
off rate are summarized in Exhibit VI 11-2. Some specific proposals 
which seem likely to decrease spin-off rates are exammed, below. 

1 . Change the hiring policies. Spin-offs appear to be a reflec- 
tion, in part, of the kinds of people being hired. Screening 
methods could probably be developed to lessen reliance 
upon people who are likely to leave and become entrepre- 
neurs. The problem is that entrepreneurially oriented 
people may be very valuable to an organization. The man 
who might start his won firm some day might be highly 
suited to starting a new department or to making it grow 
Some of the executives interviewed commented that they 
see some spin-offs as a good thing: an indication that their 
firms are hiring the right kind of people, 

2 Change the organizational structure and the typical pat- 
tern of career development. Spin-off rates appear to be 
highest in small firms and in departments organized as 
"small businesses" within large firms. Broad experi- 
ence seems valuable to the entrepreneur A functional form 
of organization, rather than a product-decentralized form 
of organization, seems likely.to give fewer technical 
managers the broad experience of working in a small 
management group responsible for a product line ^ 
Although such an organization might lessen executive sat- 
isfaction and thus increase the urge to spin off. it would 
probably lessen the capability of doing so However, the 
problem with this recommendation is that decisions about 
organizational structure and the breadth of experience 
which executives acquire must be based upon many con- 
siderations. It may be desirable to organize on a product- 
decentraiiZGc* basis to provide for greater flexibility, 
greater innovation, and better executive development 
Narrowly trained managers may be less likely to become 
entrepreneurs* but they may also tie less able to produce 
profits for their organization 

3 Concentrate upon products and markets which cannot 
easily be exploited by new firms Many of the firms 
studied which had high spin-off rates were in industnes 
which were attractive to new firms. Their employees 
were acquiring knowJedge and skills which could be 
applied directly m new enterprises Company strategies 
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involvmg commitment to fields fequirmg large invest- 
ment, large organizations and involving substantial eco- 
nomies of scale seem likely to result m fewer spm-offs 

The problem, of course, ts that company strategy deci- 
sions cannot be influenced solely or even primarily by 
spin-off considerations. Fields of rapid growth and change 
are attractive to establrshed firms, yet. m many instances, 
are the very fields m which new firms can compete most 
effectively A firm making steam radiators may avoid 
spin-offs, but may also also find profits to be elusive 

Locale m a geographical area which has had httie tech- 
nical entrepreneurshtp. There appear to be feed-back pro- 
cesses, such that past entrepreneurship makes future 
entrepreneurship more likely Other factors being 
equal, a facility located where here has been little past 
entrepreneurship is likefy to have fewer spin-offs. A firm s 
headquarters or principal facilities may not be moved 
easily, regardless of spin-off considerations However, new 
facilities might be located with this as one factor tn mind 

Seek to reduce causes of frustration among technical per- 
sonnel Since most founders seem dnven from their pre- 
vious positions by frustration, identification of specific 
causes of frustration and action to remedy these seems a 
promising area for management concentration 

In PalO'Alto organizations, major causes of frustration cente'^ed 
upon decisions about investment in products and tech- 
nologies and decisions about placing people m positions 
. of responsibility In rapidly growing, technotogically- 
onented firms, these decisions occur frequently, and are 
of great importance If they are made poorly, the organi- 
zation may appear to have a dismal future 

The answer cannot be to support alt proposals or to pro- 
mote all aspiring managers In fact, many of the entrepre- 
neurs frustrations were rooted not m personal dis- 
appointments, but m a feeling that projects were being 
supported and individuals being promoted who did not 
deserve this support Improvement m management de- 
cision-makmg m these key areas may lead to a substantial 
pay-off in fewer spin-off fates 

Under some circumstances, management of the establish- 
ed organization might consider the radical proposa; oi bup^ 
porting spin-offs, rather than trying to prevent them 

Some technicaJ managers may be determined to start 
their own firms Some possible applications of the parent 
firm's technology tie outside its fields of major interest 
Some product-market opportunities might better be ex- 
ploited by a small firm * ^ i 



•n such situations, tt the pp.rent firm were to assist the 
entrepreneurs, pr ssibly even serving as a source of \te\}- 
ture capital, the new firm might be brought smoothly into 
bemg and the oarent firm might benefit as an investor and 
through an association with a dynamic new firm. 

Of course, it can be argued that too many employees 
would wish to become entrepreneurs and that thi§/^pon- 
sorship might lead to the creation of potential cc^mpetliors 
(even though the new firms presumably would not be 
directly competitive initially). In fact, several firms In the 
Palo Alto area have provided varying degrees of assis- 
tance to entrepreneurs who have spun off from them. 

IMPLICATIONS FOR PROSPECTIVE ENTREPRENEURS 

What are the implications of the Paio Alto experience for the man 
who hopes to participate in the founding of an NTBF some day? In 
approaching this question, ft must be recognized ihat most found- 
ers do not seem to undertake a planned series of jobs and experi- 
ences which will bring them systematically to the threshold of 
entrepreneurship. One might suppose that the would-be-founder 
with a determination to be well-prepared would say something- 
like the following. 

- / plan to startlmy own bus^&ss in tho somiconductor fteid in about ten 
years Howev$n hrst 111 work for flsre years /o * !he "X" firm m 
product development, and then HI work for aDouf five years in 
manufacturing, possibly torttie ^Y*"firm " 

It does not seem to be that systematic or preplanned. Most jobs ap* 
pear to be taken with some expectation of permanence, or at least 
a • Wll wait and see what develops'* attitude. Specific opportune 

which a new firm might exploit are rarely perceived much in ad- 
vance Later, a^i opportunities develop and are perceived, and as 
frustrations in a particular organization increase, the founder 
moves to act — typically with specific plans being developed in a 
period of months* rather than years. 

We can take note of these typical career patterns while, at the same 
time, pointing out that the man with a long-term goal of becoming 
a technical entrepreneur might make intermediate career decisions 
which increase the probability of his eventually being able to start 
his own firm 

1 Established organizations serve as schools, possibly training 
for entrepreneurship The would-be^ntrepreneur should 
take a position with an organization which promises to be 

a good incubat^ Some of the charactertstics of such an 
organization are described m Exhibit Vlll-2, Within estab- 
lished firms, the aspiring founder might systematically 
seek broad personal experience and involvement in 
promising newer technologies 

2 The aspinng entrepreneur should locate in an area of 
active entrepreneurship. He will find \i easier to start a 
company In an entrepreneurial environrnent 
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3 The prospective founder might !>egm to acqutre know- 
ledge systematically abou* '^^ources of capital, marketing 
practices, possible suppliers, etc The starting of a new 
f irm Is, to a great extent, the establishing of relationships 
with various parties — including co-founders, investors, 
customers, and suppliers. Detailed knowledge and a net- 
work of relationships can be useful m the apprf^isal of 
specific opportunities, as well as in qetttng the new firm 
started 



IMPLICATIONS FOR REGIONAL ECONOMIC DEVELOPMENT 

Many communities would like theu own versions of Boston s 
Route #128 Although this goal may be unfeasible for many regions 
the Palo Alto expenence suggests a number of factors essential for 
developing and nurturing regional technical entrepreneurship 

1 The nature of the established orgamzaf ions already in a 
region may well be the most Important single factor in- 
fluencing entrepreneurship Unless a region posesses 
promhing incubators* or can attract or develop thfem. 
other goals for regional economic development should 
besought 

It IS interesting to speculate about whether a region 
could develop, possibly under university auspices, a 
self-supportmg incubator organization, which woulo 
have as one of its objectives the nurturmg of technical 
entrepreneurs Such an organizatjon would have to t>e 
involved in developing technologies which give pro- 
mise of having commercial applfcaiJon It would have 
to be succ^sful In attracting very good professional 
people It would be desirable :^ the organization could 
be involved in some marketing and possibly even 
manufacturing activities, so that skills and knowledge 
in these areas might be developed There might be 
two kinds of people within tho organization. One 
would be full-time employees, possibly having joined 
the organization without any clear expectation of be- 
coming entrepreneurs. A second would be aspiring 
entrepreneurs, who had perhaps quit previous Jobs, 
but had not yet developed specific plans relating to 
the founding ot a firm The latter group might be em- 
ployed on a part-time basis, while devoting the rest 
of their time to the investigation and development of 
pJsns relating to *Mr entieproneunal ideas There 
might be some founders just getting sta. ad, not em- 
ployed at all by the organization, who utilized cer- 
tain facilities and drew upon certain services while 
paying fees for this support 

Clearly, one can foresee difficulties with these pro- 
posals, most notably m trying to make the organiza- 
tion self-support*iig Fhere also would be que<5teon5 
relating to conflict of interest and competition with 



established Uf^s The author sees no easy answers 
to these probtems. but believes that entfepreneufship < 
IS most likely to be nurtumd by the presence of incu- 
bator organizations with particular characteristics In 
the past, some organizations have proved to be good 
incubators, more by accident than by design Is H 
possible to develop a self-supporting organization, 
which would be judged to be successful if it has a 
nigh spifw)ff rale of successful new firms? 

As previously discussed, paist enirepreneurship de- 
velops an environment which makes future foundings 
more Mkefy. What can be done in a region to create 
some of the features of an entrepreneurial 
environment? 

In an area where there has been little past entrepre- - 
neurship.. potential founders often do not know of 
others who have done this, they have no models for 
this kind of behavior, and the idea of starting a firm 
may seem foreign to them and to their associate An 
additional problem is that, under such conditions, 
fheir expenence is likely to be in ^tabllshed. often 
large, firms They tack knowledge of what ^s Involved 
m managing small firms and they do not have access 
to experienced technical entrepreneurs who can give 
them advice 

Courses (or possibly snort conferences) on entrepre- 
neurship. offered at night or on weekends and awed 
at the prospective technical entrepreneur, might al- 
leviate some af these problems The author believes, 
based upon personal expenence as a teacher, that 
such courses can sen^e to teach skills and knowledge 
relating not only to administration in general, but 
also to the special problems a^clated with starting 
and managing a new firm. Such courses also can in- 
fluence attitudes and perceptions relating to the 
fiuence attitudes and perceptions relating to the 
feasibility of entrepreneurship Outside speakers who 
aro successful entrepreneurs, as well as cases about 
the founding of new. tecnnologlcally-based firms, can 
provide n bacRground of experience, such that entre- 
preneurship seems less foreign and more realizable 

Tne entrepreneurial environment appears to offer a 
number of advantages to the prospective founder 
wanting to raise funds These include welWeveloped 
communication networks to bring founders and in- 
vestors together, local sources expenenced in apprais- 
ing NJBFs and investing in them, and local wealth 
created by past investment or stock option panicipa- 
tion in successful NTBFs 



The cf eaf ion ioc^J venture cap lai tirtps. wun me 
pmicuiar goal of ass<stmg MTBF £ might feasiDfe 
in some amas, they mighf panicipate m the Smait 
Biismess fovestmenl Company program. Tnere are 
difticuiiiss m such a proposal n can be pointed o ji 
tnat most SBIC s have not been very acti^fe. and moai 
have nounvested in HTBFs TTiere must be qualified 
PSfBonnet w«fh compeieooe |n apprsisfngand assist- 
}ng ?^F'c In many legions. such quadtied pefsonne) 
are not to l>e found of are not available for this pur- 
pose fn othe' mslances. the amount of entrepfeneu^ 
sfMp seems insufficient to justify supporting a slati 

Possibly, a more modest and realistic proposal is to 
create communscatJon nelvrorits wnereby loco! iecr>' 
nical enireprerseurs might find it easier to make con- 
tact With experienced ttvestors m NTBF's located «n 
othe&areas Perhaps, particular individaaJs »n univer- 
♦^ities or fmancta! institutions might tram themsewt^ 
for this role, including the acquisition ot a good 
underBianaing of the investment goals and preference 
of parficutar venture capita! sourceo Thore are ob- 
vjous -nbfems v^ttn this proposal, including the diffi- 
culty of acquiring such skills and knowledge. p?rticu- 
larty in a region where few entrepreneurs • ome f onh 
However, methods of facHitating contact ber^s/een 
prospective founders and !hO!e experienced in inyesi 
mg in and assisting H-BPs may pay large dividends 



